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Executive Summary 

The Hedlund manufacturing complex was initially discovered by 
the Illinois Environmental Protection Agency as a result of a 
well head survey to determine possible sources of 
tetrachloroethylene (PCE) and trichloroethylene (TCE) 
contamination in several of Nokomis's public water 
supply wells. As a result of this investigation, the state 
of Illinois requested CERCLA site discovery. The U.S. EPA 
officially placed the facility on CERCLIS on August 4,1989. 

The now abandon manufacturing complex can be found near the 
end of West Front Street in Nokomis, Illinois. There are 
Nokomis residents on the northeast, southwest, and northwest 
sides of the complex while the southeast is bordered by the 
Conrail railroad tracks. The site is located in the 
northeast quarter of Section 22, Township 10 North, Range 2 
West, Montgomery County, Illinois. 

Hedlund Manufacturing produced water skis, snow skis, 
toboggans and sleds. The company started operations 
approximately 1949 and continued the manufacture of sporting 
goods until 1971 when a labor dispute resulted in the closure 
of the Nokomis facility. From Nokomis, the company moved its 
operations to another facility located in the Northeastern 
portion of the United States. 

The site is currently owned by Mr. Wesly Johnson of Nokomis 
who purchased the property from Mr. Willard G. Fuller in 
March of 1989. Mr. Johnson is presently attempting to sell 
the property. 

The 40,000 square foot facility is currently used for the 
storage of old cars, boats, and various other items. 

During a January 24, 1989 lEPA inspection, 19 drums were 
found at the site, of which, 17 were located outside the 
buildings and 2 inside. The drums were at various stages of 
deterioration. Invoices found inside the office building at 
the site were for the shipment of painting varnishes, 
lacquers, hardeners and OKA glues. lEPA personnel were also 
interested in what appears to be an underground storage tank 
(UST) in the complex. 

lEPA personnel met with site owner Willard Fuller on January 
27, 1989, to discuss his knowledge of past facility 
operations. At that time the site owner brought with him, 
former employee, Mr. Lee Carny. Mr. Carny stated that to his 
knowledge, no UST's were utilized at the facility and that 
all the product used at the facility was shipped in drums. 
During this interview other information on manufacturing 
procedures, and waste disposal practices was not obtained. 

Teklab, Inc. of Collinsville, Illinois sampled the drums on 



April 12, 1989, to determine if the wastes were hazardous by 
characteristic. The 17 drums found outside contained 
solidified shellac while the other two drums contained glue 
type material. The hazardous waste drums were subsequently 
disposed of by Clayton Chemical Co. of Sauget, Illinois. 
Samples were also taken inside two small paint booths at the 
site. The sample composite showed E P Toxicity for lead at 
5.5 mg/1 (ppm) and a total concentration of 12,400 mg/kg 
(ppm). 

The shallow, subsurface deposits in the area, are described 
in 3 boring logs taken by lEPA personnel for the Nokomis 
Public Well #6 Screening Site Inspection (SSI), ILD 
981956477. The borings were logged approximately 2400 feet 
southwest of Hedlund Manufacturing and show clayey till to 
about 5 feet followed by sandy clay till to around 15 feet 
with sand/sand and gravel to about 35 feet. The logs are 
more detailed and are included in the Supporting 
Documentation section. 

The description of the nearby (50 feet from the site) Nokomis 
public'well #8 is sand and gravel overlain and underlain by 
low permeability till, drilled in 1977 to 40 feet. Well #8, 
sampled in September of 1987, was found to contain 20 ug/l 
(ppb) PCE and has since been abandon due to a collapsed 
screen. The nearest well in use is Nokomis public well #10 
located 720 feet northeast of the site. Nokomis public well 
#4 is 2200 feet southwest and public well #6 (also 
contaminated with PCE and TCE) is 2500 feet southwest of the 
site. Wells #4 #6 and #10 have geologic profiles identical 
to well #8 and are 40, 41 and 49 feet deep respectively. The 
city of Nokomis furnishes water to 3062 people from a total 
of 5 active wells. 

Groundwater levels were obtained on 2 separate occasions from 
the 3 monitor wells installed during the Nokomis Public Well 
#6 SSI. The levels indicate a south-southwestward 
groundwater movement in that general area. 

A ditch on the southwest side of the site (northeast side of 
N. Walnut Street) drains surface water to an intermittent 
tributary of the East Fork Shoal Creek. The drainage ditch 
flows approximately 1000 feet northwest and turns southwest 
for another 1000 feet before entering the intermittent 
stream. The East Fork flows south-southwest and is used for 
recreational purposes. 

The groundwater flow information could implicate Hedlund 
Manufacturing as a possible source of PCE and TCE 
contamination if these chemical were ever spilled or disposed 
of at the site. A phone call to former Hedlund Manufacturing 
employee Alvin Westphall on May 7, 1990 confirmed the use of 
paint thinners and varnish thinners which may have contained 
PCE and/or TCE solvents. 



A high priority for a SSI is recommended, with emphasis on 
obtaining reliable site history/manufacturing procedures and 
soil sampling at sufficient depth to determine if these 
volatile solvents are coming from the Hedlund Manufacturing 
complex. 
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INTRODUCTION 

This report has been prepared by the Agency pursuant to Section 17.1 of the 
Illinois Environmental Protection Act. The report summarizes information 
about your facility and samples collected and analyzed from your well(s). The 
well site survey provides an inventory of the area around the well(s) to help 
increase your awareness of potential hazards to groundwater utilized by your 
facility. This information and technical data will assist you in developing 
and implementing local groundwater protection measures authorized by the Act. 

FACILITY DESCRIPTION AND GEOLOGIC PROFILE OF WELL SITES 

The City of Nokomis obtains its water from five drift Wells, #4, #6, #7, #9 
and #10, Well #8 is inactive due a collapsed well screen. The City is 
currently in the process of drilling new wells to supplement it's supply. 
Present water usage is approximately 175,000 gallons per day (gpd) to 1,200 
services, including the Village of Coalton. Table I provides a description of 
each wel1 as follows: 

Table I 
Minimum Maximum Capacity Specific Well Well 
Setback SetbacK (gpm) Capacity Depth Logs 
(ft.) (ft.) Status (MGD) (qpm/ft.) Treatment Aquifer (ft.) Available 

Well #1 
(52105) 

Well #2 
(52106) 

Well #3 
(52107) 

Well #4 
(52108) 

Well #5 
(52109) 

Well #6 
(52110) 

Well #7 
(52111) 

Well #8 
(52112) 

Well #9 
(52113) 

Well #10 
(52114) 

400 

400 

400 

400 

400 

400 

No 

No 

No 

No 

No 

No 

B 

B 

B 

A 

B 

A 

A 

I 

A 

A 

25 
0.028 

30 
0.050 

35 
0.050 

50 
0.050 

50 
0.050 

50 
0.050 

16.6 

5.8 

13.6 

8.6 

Aer. 
Sftnc 
Fl., 

Same 

Same 

Same 

Same 

Same 

Filt. 
). Chl. 
CO 2 

Sand & 
Gravel 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

Same 

40 

40 

40 

40 

37 

41 

39 

40 

47 

49 

Yes 

Yes 

Yes 

A - Active I - Inactive B - Abandoned 
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^11 the active weiis utilize an unconsoiidatea sana ana gravel aquifer. The 
surficial geologic :usceptibi iity rating (permeaoiiity raring) is B2. ~he 
aquifer overlain by alternating layers of sand and gravel ana low permeaoi lity 
glacial till. Permeability is the measure of a soil or sediments ability to 
transmit fluids, -or a comolete description and geologic profile see the 
Facility Wells Reoort (Appenaix D ) . Normal groundwater flow airecticn is 
estimated to oe from northeast to southwest. However, grounawater flow may be 
influenced by pumping wells. 

GROUNDWATER SAMPLING/MONITORING HISTORY 

Nokomis Wells #4, #5 and #10 were sampled as part of a Statewide Groundwater 
Monitoring Program cn February 4, 1986. Well #7 was sampled on Seotember 9, 
1986 and Wells #8 and #9 on September 30, 1987. "he samoles were analyzea for 
inorganic chemicals (IOC) ana volatile organic/aromatic compounds (VOC'/VOA). 
In addition. Wells ŝ lO ana #7 were sampled for synthetic organic oesticides 
(SOO. 

Inorganic analyses cerformea indicate that oarameters,are consistent with 
other sand ana gravel aquifers 'in Illinois. SOC analyses did not cetect any 
pesticides/heroicices. 'lo VOC/VOA's were detected in'Wells #4, ^^7, ^9 or 
#10. However, initial results from Wells #6 and #8 indicated low levels of 
tetrachloroethylene (PCE). Well #8 was unable to be resamoled as it's screen 
collapsed and the pump was pulled. Subsequent quarterly sampling of Well #6 
has confirmed the presence of PCE and trichloroethylene (TCE) in flucuating 
but persistent amounts (Table II summarizes results for Well #6). The United 
States Environmental Protection Agency (USEPA) has set a Maximum Contaminant 
Level (MCL) for TCE at 5 parts per billion (ppb). Currently there is no 
standard for PCE, however, an MCL of 5 ppb has been proposed by the USEPA. 
For more information on PCE and TCE see Appenaix F, complete monitoring 
results can be founa in Appendix E. 

Table II 

Date Sampled TCE (ppb) P C E T D F D ) 

02-04-85 ND 1.9 

08-25-87 6.0 7.0 

11-09-87 12.0 16.0 

01-09-88 14.0 21.0 

04-18-88 ND 7.0 

08-16-88 5.0 7.0 

11-08-88 ND 4.0 

ND - Not Detected 
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SURVEY METHODS AND PROCEDURES 

The detailed well site survey consists of an aerial photographic map and 
inventory that relate information about potential contamination sources, 
routes and possible problem sites to public water supply well(s). The 
location of the potential sources, routes, possible problem sites, minimum 
setback zone and 1,000 ft. foot survey area are all displayed on the aerial 
photographic map (Appendix 8, C ) . 

The first page of each survey consists of a summary description and geologic 
profile for each well. The second and following pages of the survey inventory 
units within and bordering a 1,000 foot radius of the wellhead. A unit is 
defined as any device, mechanism, equipment, or area (exclusive of land 
utilized only for agricultural production). The Agency 5-digit well number is 
associated with a unit or map code, and then classified. The classification 
codes relate to definitions of potential contamination sources and routes as 
defined in the Illinois Groundwater Protection Act (see Groundwater Primer 
pages 18-19). The distance and direction of the unit from the wellhead is 
also indicated. 

Survev Results and Findings 

The Nokomis well site field survey was conducted on April 4, 1988 by Wade 
Boring from the Agency's Springfield Regional office. Wade interviewed Frank 
Martin, the former Water Plant Operator. The following describes the results 
and findings for the Nokomis water supply wells: 

Nokomis Well #4 (lEPA #52108) 

The survey area is mostly rural. The area is a mixture of row crops and open 
space with some commercial establishments. There are two potential primary 
sources and four possible oroblem sites located within 1,000 feet of Well #4. 

The potential primary sources are the lime sludge lagoons, map cede 5 ohoto B, 
located 200 ft. S; and the lime sludge pile, map code 7 photo B, located 400 
ft S. The possible problem sites are Tri-R Disposal, map code 1 ohoto B, 
located 1,050 ft. E; a salvage yard, map code 6 photo B, located 500 ft. SE; 
Kaiser Ag-Chem, Inc., map code 8 photo B, located 800 ft. SW; and J&E Farm 
Center, map code 9 photo B, located 900 ft. SW. 

Nokomis Well #6 (IEPA #52110) 

The survey area is mostly rural. The area is a mixture of row crops and open 
space with some commercial establishments. There are two potential primary 
sources, one potential secondary source and two possible problem sites within 
1,000 feet of Well #6. The potential primary sources are the lime sludge 
lagoons, map code 5 photo B, located 250 ft. NE; and the lime sludge pile, map 
code 7 photo B, located 200 ft. SE. The potential secondary source is Kaiser 
Ag-Chem, Inc., map code 8 photo B, located 290 ft. SW. The possible problems 
sites are a salvage yard, map code 6 photo B, located 340 ft. E; and J&E Farm 
Center, map code 9 photo B, located 440 ft. SW. 



Nokomis Well #7 (IEPA #52111) 

The survey area is mostly rural, "he area is a mixture of row crops and open 
space with some commercial establishments. There is one potential primary 
source, one potential secondary source and five possible problem sites within 
1,000 feet of Well #7. "he potential primary source is the lime sludge pile, 
map code 7 photo B, locatea 270 ft. NE. The potential secondary source is J&E 
Farm Center, map code 9 photo B, located 240 ft. NW. The possible problem 
site are the lime sludge lagoons, map code 5 photo B, located 730 ft. NE; a 
salvage yard, map code 6 photo B, located 640 ft. NE; Kaiser Ag-Chem, Inc., 
map code 8 photo B, located 450 ft. NW; an above ground fuel tank, map code 11 
photo B, located 990 ft. SE; and Hoffman Machine and Welding service, map code 
12 photo B, located 700 ft. SW. 

Nokomis Well #8 (lEPA #52112) 

The survey area is mostly rural. The area is a mixture of commercial and 
residential. There is one Known cleanup site and 10 possible problem sites 
within 1,000 feet of Well #8. The known cleanup site is an abandoned water 
ski factory, map code 18 pnoto C, located 50 ft. N. 19 drums in varying states 
of decay were removed from this site. The possible problem sites are Lipes 
Tire Service, map code 12 pnoto C, located 870 ft. NE; Compton's Garage, _map 
code 13 photo c, located 1,000 ft. NE; an abandoned gas station, map code 14 
photo C, located 680 ft. N; Farmer's Oil Co., map code 16 photo c, located 690 
ft. NE; Easterday Cleaners, map code 19 photo C, located 150 ft. E; a building 
with a gas pump, map code 20 photo C, Icoated 250 ft. S; Phillips 66, map code 
21 photo C, located 480 ft. SW; Nokomis Autobody, map code 22 photo C, located 
520 ft. SW; and Ronk Electrical Industries, map code 23 photo C, located 670 
ft. SW. 

Nokomis Well #9 (lEPA #52113) 

The survey area is mostly rural. The area is a mixture of commercial and 
residential. There are ten oossible problem sites within 1,000 feet of Well 
#9. They are Montgomery Service Co., map code 2 photo C, located 1,000 ft. 
NE: an abandoned gas station, map code 3 photo C, located 950 ft. NE; Farmers 
Oil Co., map code 4 photo C, located 810 ft. NE; Nokomis Canterbury, map code 
5 photo C, located 770 ft. NE; Nokomis Canterbury, map code 5 photo C, located 
770 ft. NE; Nokomis Equity Elevator Co., map code 6 photo C, located 400 ft. 
NE; Putnam-Wright Ford, map code 7 photo C, located 250 ft. S; Kerr-McGee, map 
code 10 photo c, located 530 ft. SW; Quality Cleaners, map code H photo C, 
located 560 ft. S; Lipes Tire Service, map code 12 photo C, located 940 ft. 
SW; and Compton's Garage, map code 13 photo C, located 1,000 ft. S. 
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Nokomis Well #10 (lEPA #52114) 

The survey area is mostly rural. The area is a mixture of commercial and 
residential. There is one known cleanup site and nine possible oroblem sites 
within 1,000 ft. of Well #10. The known cleanup site is an abandoned water 
ski factory, map code 18 photo C, located 720 ft. SW. 19 drums in varying 
states o f decay were removed from this site. The possible problem sites are 
Putnam-Wright Ford, map code 7 photo C, located 600 ft. NE; Kerr McGee, map 
code 10 photo C, located 600 ft. N; Quality Cleaners, map code 11 ohoto C, 
located 210 ft. NE; Lipes Tire service, map code 12 photo C, located 190 ft. 
SE; Comoton's Garage, map code 13 photo C, located 370 ft. SE; an abandoned 
gas station, map code 14 photo C, located 350 ft. S; Farmer's Oil Co., map 
code 16 photo C, located 400 ft. SW; and Easterday Cleaners, map code 19 
photo C, located 900 ft. SW. 

SUMMARY 

The well site survey and monitoring conducted indicate that there are numerous 
possible problem sites/potential sources that could pose a hazard to 
groundwater utilized by the Nokomis public water supply wells: 

Two Ag-Chem facilities with above ground storage of fertilizers and 
pesticides; J&E Farm Center and Kaiser Ag-Chem, Inc. 

Three bulk fuel storage areas with above ground tanks; Piasa Motor Fuels, 
Montgomery Service and Farmer's Oil Co. 

Three small quantity hazardous waste generators; Ronk Electrical 
Industries, Nokomis Autobody and Quality Cleaners. 

Two abandoned gas stations with possible below ground fuel tanks still in 
place. 

One known cleanup site from which 19 drums were removed and which may have 
below ground tanks still in place. 

Six establishments with below ground fuel tanks; Kerr McGee, Nokomis 
Canterbury, Compton's Garage, Phillip's 66, Farmer's Oil Co., and Nokomis 
Equity Elevator Co. 

Six additional sites in which the exact quantity and nature of any 
hazaraous substances (eg solvants) is unknown; a salvage yard, Hoffman 
Machine and Welding Service, Easterday Cleaners, Spengel Lumber, 
Putnam-Wright Ford, and Lipes Tire Service. 

The contamination of Well #6 is currently under investigation by the Agency's 
Division of Land Pollution Control and the well remains on a quarterly 
sampling schedule. 

The Illinois Environmental Protection Act provides minimum protection zones 
for your wells. These minimjm protection zones are regulated by the lEPA. 
The Act also authorizes county and municipal officials the opportunity to 
provide maximum protection zones up to 1,000 feet. The responsibility for the 
controls would then be assumed by local officials through adoption of a 
maximum setback zone ordinance. 
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APPENDIX A 
Topographic Map Displaying Nokomis Well Locat ions 
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APPENDIX: 3-1 Nokomis Well #4 (lEPA #52108) HELL SITE SURVEY SUMMARY 
DESCRIPTION AND GEOLOGIC PROFILE 

SURVEYOR: Wade Boring 
SURVEY DATE: 04-04-88 

ADDRESS: 
Mayor ana Counci 1 
111 South Pine 
Nokomis, Illinois 62075 

AGENCY WELL NO: 52108 
WELL NAME & DESC: Well 4 
TREATMENT APPLICATION POINT: 01 
FACILITY NO. & NAME: 1350450 - Nokomis 
FAC. PHONE NUMBER: 217/563-3013 
LOCATION: 
TWP, RNG, SECTION, 10 ACRE PLOT: 
10 N, 2 W, 22, 3 C 
DISTANCE .-ROM CORNER: 1550 N, 1800 W 
QUAD SHEET CODE It NAME: 
MIN. SETBACK: ^00 ft. 
MAX. SETBACK: 
SURFICIAL GEOLOGIC SUSCEPTIBILITY RATING: B2-sand and gravel overlain and 
underlain by low permeability till 
AGE OF WELL (DATE WELL CONSTRUCTION): 1923 
WELL DEPTH: 40 ft. 
AQUIFER CODE: 0101 - sand and gravel aquifer 
MULTIPLE .AQUIFER (Y, N): No 
SUMMARY DESCRIPTION OF, 1,000' RADIUS AREA: Survey area is mostly rural. The 
area is a mixture row crops and open ground with some commercial. 
INTERVIEW(S) NAME-ADDRESS-AFFILIATION-TELEPHONE NO.: 
Frank Martin, R. R. 1, Irving, Illinois 62051, Water Plant Operator 
217/533-4479 
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APPENDIX: - Nlokomis well ^i fIE = A »S21031 INVENTORY t̂ NO SYNOPSIS OF UNI'S 

•CLASSF KEY 

MIN. 
PP = 
PS = 
RI = 
cc = 
XI = 
cu = 

ZONE 
POTENTIAL 
POTENTIAL 
POTENTIAL 
CERTIFIED 
UNKNOWN 
CLEANUP 

PRIMARY 
SECONDAY 
ROUTE 

OUTSIDE MIN. ZONE 
OP = POTENTIAL PRIMARY 
OS = POTENTIAL SECONDARY 
OR = POTENTIAL ROUTE 
cc = CERTIFIED 
OX = UNKNOWN 
cu = CLEANUP 

52108-01 
Tri-R Disposal Service, 

WELL NO. - MAP CODE - CLASSF*; 
NAME & ADDRESS OF UNIT OWNER: 
217/563-2S1S 
OESCRIPTION AND COMMENTS: Garbage collectnon service 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 1,050 ft. £ 

WELL NO. - MAP CODE - CLASSF': 52108-02 
NAME a ADDRESS OF UNIT OWNER: City of Nokomis 
OESCRIPTION AND COMMENTS; Abandonea Dublic water well (lEPA #52107) 
PRE OR POST (Y,N) : Y 
DISTANCE AND DI.RECTION: :00 ft. S 

WELL NO. - MAP CODE - CLASSF": 52108-03 
NAME i ADDRESS OF UNIT OWNER: City Of Nokomis 
DESCRIPTION ANO COMMENTS: Abandoned public water well (lEPA #52106) 
PRE OR POST (Y,N-: Y 
DISTANCE ANO DIRECTION: ISO ft. S 

WELL NO. - MAP COOE - CLASSF*: 52108-04 
NAME & ADORESS OF UNIT OWNER: City of Nokomis 
DESCRIPTION AND COMMENTS: Abandoned public water well (lEPA #52105) 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 200 ft. S 

WELL NO. - MAP CODE - CLASSF': 52108-05-PP 
NAME & ADDRESS OF UNIT OWNER: City •>:' Nokomis 
DESCRIPTION AND COMMENTS: :ime Sludge lagoons. NPDES permit to discharge to ditch 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 200 ft. S 

WELL NO. - MAP COOE - CLASSF': 52108-06 
NAME a ADDRESS OF UNIT OWNER: 
OESCRIPTION AND COMMENTS: Salvage Yard 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 500 ft. SE 

WELL NO. - MAP CODE - CLASSF'; 52108-07-PP 
NAME & ADORESS OF UNIT OWNER: City of Nokomis 
DESCRIPTION ANO COMMENTS; Lime sludge pi^e (special waste) 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 400 ft. S 

NON-RESPONSIVE



APPENDIX: B-1 Nokomis Well ^4 (IE?A JS2108) INVENTORY AND SYNOPSIS OF UNITS 

'CLASSF KEY 

MIN. 
PP = 
PS = 
RI = 
CC = 
XI = 
CU = 

ZONE 
POTENTIAL 
POTENTIAL 
POTENTIAL 
CERTIFIED 
UNKNOWN 
CLEANUP 

PRIMARY 
SECONDAY 
ROUTE 

OUTSIDE MIN. ZONE 
OP = POTENTIAL PRIMARY 
OS = POTENTIAL SECONDARY 
OR = POTENTIAL ROUTE 
CC = CERTIFIED 
OX = UNKNOWN 
CU = CLEANUP 

WELL NO. - MAP CODE - CLASSF': 52ia8-08-OS 
NAME & ADDRESS OF UNIT OWNER: Kaiser Ag-Chem, Inc.. 
217/563-8814 
OESCRIPTION AND COMMENTS; Ag-Chem facility, above ground storage of liquid and dry fertilizers 
and pesticides 
PRE OR POST (Y,N) : Y 
DISTANCE AND DIRECTION; 300 Ft. SW 

WELL NO. - MAP CODE - CLASSF': S21Q8-09-0S 
NAME a ADORESS OF UNIT OWNER: JiE Farm Center,
DESCRIPTION AND COMMENTS; Ag-Chem facility, aoove ground storage of liquid fertilizers and 
pesticides 
PRE OR POST (Y,N) : Y 
DISTANCE AND DIRECTION: 900 ft. SW 

WELL NO. - MAP CODE - CLASSF": 52108-10 
NAME a ADDRESS OF UNIT OWNER: City of Nokomis 
DESCRIPTION ANO COMMENTS: Abandoned public water well (lEPA #52109) 
PRE OR POST (Y,N): Y 
DISTANCE ANO DIRECTION: 1,030 ft. SW 

10 -
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APPENDIX: B-2 - Nokomis Well #5 (lEPA #52110) WELL SITE SURVEY SUMMARY 
DESCRIPTION AND GEOLOGIC PROFILE 

SURVEYOR: Wade Boring 
SURVEY DATE: 04-04-88 

AGENCY WELL NO: 52110 
WELL NAME & DESC: Well 6 
TREATMENT APPLICATION POINT: 01 
FACILITY NO. 2* NAME: 1350450 - Nokomis 

QUAD SHEET CODE & NAME: 189D Nokomis 
MIN. SETBACK: 400 ft. 
MAX. SETBACK: 
SURFICIAL GEOLOGIC SUSCEPTIBILITY RATING: B2 - sand and gravel overlain and 
underlain by low permeability till 
AGE OF WELL (DATE WELL CONSTRUCTION): 1951 
WELL DEPTH: 41 ft. 
AQUIFER CODE: 0101 - sand and gravel aquifer 
MULTIPLE AQUIFER (Y, N): No 
SUMMARY DESCRIPTION OF 1,000' RADIUS AREA: Survey area is mostly rural. The 
area is a mixture row crops and open ground with some commercial. 
INTERVIEW(S) NAME-ADDRESS-AFFILIATION-TELEPHONE NO.: 
Frank Martin, R. R. 1, Irving, Illinois 62051, Water Plant Operator, 
217/533-4479 

11 -
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APPENDIX: Nokomis Well -̂ 6 (lEPA •'521101 INVENTORY AND SYNOPSIS OF UNITS 

'CLASSF KEY 

MIN. 
PP = 

PS = 
RI = 
cc = 
XI = 
cu = 

ZONE 
POTENTIAL 
POTENTIAL 
POTENTIAL 
CERTIFIED 
UNKNOWN 
CLEANUP 

PRIMARY 
SECONDAY 
ROUTE 

OUTSIDE M I N . ZONE 
OP = POTENTIAL PRIMARY 
OS = POTENTIAL SECONDARY 
OR = POTENTIAL ROUTE 
CC = CERTIFIED 
ox = UNKNOWN 
CU = CLEANUP 

WELL NO. - f-'i? CODE - CLASSF ' ; 52110-02 
NAME a ADORESS OF UNIT OWNER: C i t y Of Nokomis 
OESCRIPTION ANO COMMENTS; aoandoned p u b l i c w a t e r w e l l ( l E P A # 5 2 1 0 7 ) 
PRE OR POST ( • ' , N ) : Y 
DISTANCE AND DIRECTION; 250 ft. NE 

WELL NO. - »AP CODE - CLASSF': 52110-03 
NAME a ADDRESS OF UNIT OWNER: City of Nokomis 
DESCRIPTION ANO COMMENTS: Abandoned public water well (lEPA #52106) 
PRE OR POST I ',N): Y 
DISTANCE AND :IRECTI0N: :00 ft. flE 

WELL NO. - MAP CODE - CLASSF': 52110-04 
NAME a ADORESS OF UNIT OWNER: City of Nokomis 
DESCRIPTION ANO COMMENTS: abandoned public water well (lEPA #52105) 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION; 2S0 ft. NE 

WELL NO. - MAP CODE - CLASSF': S2110-05-PP 
NAME a ADDRESS OF UNIT OWNER; City of Nokomis 
OESCRIPTION AND COMMENTS; Lime sludge lagoons, NPDES permit to discharge to ditch 
PRE OR POST (Y,N); Y 
DISTANCE AND DIRECTION: 250 ft. NE 

WELL NO. - MAP CODE - CLASSF': 52110-06 
NAME a ADORESS OF UNIT OWNER: 
DESCRIPTION ANO COMMENTS: Salvage yard 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 340 ft. E 

WELL NO. - MAP CODE - CLASSF': 52110-07-PP 
NAME a ADDRESS OF UNIT OWNER; City of Nokomis 
DESCRIPTION AND COMMENTS; Lime sludge pile (special waste) 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 200 ft. SE 

WELL NO. - MAP CODE - CLASSF'; 52110-08-PS 
NAME a ADDRESS OF UNIT OWNER: Kaiser Ag-Chem, Inc.
217/563-8812 
DESCRIPTION AND COMMENTS; Ag-Chem facility, aoove ground storage of liquid fertilizers and 
pesticides 
PRE OR POST (Y.N); Y 
DISTANCE AND DIRECTION: 440 SW 

NON-RESPONSIVE



APPENDIX; 82 - Nokomis Well =̂6 (IE?A «52n01 INVENTORY ANO SYNOPSIS OF UNITS 

MIN. 
PP = 
PS = 
RI = 
cc = 
XI = 
CU = 

ZONE 
POTENTIAL 
POTENTIAL 
POTENTIAL 
CERTIFIED 
UNKNOWN 
CLEANUP 

PRIMARY 
SECONDAY 
ROUTE . 

•CLASSF KEY 

OUTSIDE MIN. ZONE 
OP = POTENTIAL PRIMARY 
OS = POTENTIAL SECONDARY 
OR = POTENTIAL ROUTE 
cc = CERTIFIED 
OX = UNKNOWN 
CU = CLEANUP 

WELL NO. - MAP CODE - CLASSF': 52110-10 
NAME 5 ADDRESS OF UNIT OWNER: City of Nokomis 
OESCRIPTION AND COMMENTS; Abandoned public water well (lEPA #52109) 
PRE OR POST (Y.N); Y 
DISTANCE AND DIRECTION: 540 ft. SW 
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APPENDIX: 83 - Nokomis Well #7 (lEPA #52111) WELL SITE SURVEY SUMMARY 
DESCRIPTION AND GEOLOGIC PROFILE 

SURVEYOR: Wade Boring 
SURVEY DATE: 04-04-88 

AGENCY WELL NO: 52111 
WELL NAME & DESC: Well 7 
TREATMENT APPLICATION POINT: 01 
FACILITY NO. & NAME: 1350450 - Nokomis 
FAC. PHONE NUMBER: 217/563-2013 
LOCATION: 

DISTANCE FROM CORNER: 556 N, 3255 W 
QUAD SHEET CODE & NAME: 189 D - Nokomis 
MIN. SETBACK: 400 ft. 
MAX. SETBACK: 
SURFICIAL GEOLOGIC SUSCEPTIBILITY RATING: B2 - sand and gravel overlain and 
underlain by low permeability till 
AGE OF WELL (DATE WELL CONSTRUCTION): 1970 
WELL DEPTH: 39 ft. 
AQUIFER CODE: 0101 - sand and gravel aquifer 
MULTIPLE AQUIFER (Y, N): No 
SUMMARY DESCRIPTION OF 1,000' RADIUS AREA: Survey area is mostly rural. The 
area is a mixture row crops and ooen ground with some commercial. 
INTERVIEW(S) NAME-ADDRESS-AFFILIATION-TELEPHONE NO.: 
Frank Martin, R. R. 1, Irving, Illinois 62051, Water Plant Operator, 
217/533-4479 

- 14 -
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APPENDIX; 33 - Nokomis Well ' 1 (lEPA ^'52111) INVENTORY AND SYNOPSIS OF UNITS 

'CLASSF KEY 

MIN. ZCNE 
PP 
PS 
RI 
CC 
XI 

cu 

= 
= 
= 
= 
= 
= 

POTENTIAL 
POTENTIAL 
POTENTIAL 
CERTIFIED 
UNKNOWN 
CLEANUP 

PRIMARY 
SECONDAY 
ROUTE 

OUTSIDE MIN. ZONE 
OP = POTENTIAL PRIMARY 
OS = POTENTIAL SECONDARY 
OR = POTENTIAL ROUTE 
CC = CERTIFIED 
OX = UNKNOWN 
CU = CLEANUP 

WELL NO. - MAP CODE - CLASSF'; 52111-02 
NAME a ADORESS OF UNIT OWNER: City of Nokomis 
DESCRIPTION AND COMMENTS: Abandoned public water well (lEPA #52107) 
PRE OR POST (Y.N): Y 
DISTANCE ANO DIRECTION: 960 ft. NE 

WELL NO. - MAP CODE - CLASSF'; 52111-03 
NAME a ADDRESS OF UNIT OWNER; City of Nokomis 
OESCRIPTION AND COMtiNTS; Abandoned public water well (lEPA #52106) 
PRE OR POST (Y,N): ' 
DISTANCE AND DIRECTION: ilO ft. NE 

WELL NO. - MAP CODE - CLASSF': 52111-04 
NAME a ADDRESS OF UNIT OWNER; City of Nokomis 
DESCRIPTION AND COMMENTS: Abandoned public water well (lEPA #52105) 
PRE OR POST (Y.N): Y 
DISTANCE ANO DIRECTION: 390 ft. 

WELL NO. - MAP CODE - CLASSF'; 52111-OS-OP 
NAME a ADDRESS QF UNIT OWNER; City of Nokomis 
DESCRIPTION AND COMMENTS; Lime sludge lagoons. 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 730 ft. NE 

NPOES-permit to discharge to ditch 

WELL NO. - MAP COOE - CLASSF'; 52111-06 
NAME a ADDRESS CF UNIT OWNER; 
DESCRIPTION AND COMMENTS: Salvage yard 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 640 ft. NE 

WELL NO. - MAP COOE - CLASSF': 52111-07-PP 
NAME a ADDRESS OF UNIT OWNER: City of Nokomis 
DESCRIPTION AND COMMENTS: Lime sludge pile (special waste) 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 270 ft. NE 

WELL NO. - MAP CODE - CLASSF': 52111-08-05 
NAME a ADORESS OF UNIT OWNER; Kaiser Ag-Chem. 
217/563-8814 
DESCRIPTION AND COMMENTS; ig-Chem facility 
and pesticides 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 4S0 ft. NW 

Inc..

iDove ground storage of liquid and dry fertilizers 

- 15 -

NON-RESPONSIVE



APPENDIX; - Nokomis Well '7 (lEPA #52111) INVENTORY AND SYNOPSIS OF UNITS 

•CLASSF KEY 

MIN. ZONE 
PP = POTENTIAL PRIMARY 
PS = POTENTIAL SECONDAY 
RI = POTENTIAL ROUTE 
CC = CERTIFIED 
XI = UNKNOWN 
CU = CLEANUP 

OUTSIDE MIN. ZONE 
OP = POTENTIAL PRIMARY 
OS = POTENTIAL SECONDARY 
OR = POTENTIAL ROUTE 
CC = CERTIFIED 
OX = UNKNOWN 
CU = CLEANUP 

WELL NO. - MAP CODE - CLASSF*; S2111-09-PS 
NAME a ADORESS OF UNIT OWNER: JaE Farm Center, 
OESCRIPTION AND COMMENTS; Ag-Chem facility, above ground storage of liquid fertilizers and 
pesticides 
PRE OR POST (Y,N): Y 
DISTANCE ANO DIRECTION: 240 ft. NW 

WELL NO. - "̂ AP CODE - CLASSF': 52111-10 
NAME a ADDRESS OF UNIT OWNER: City of Nokomis 
DESCRIPTION AND COMMENTS; joanooned puolic water well (lEPA #52109) 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION; :S ft. SE 

WELL NO. - MAP CODE - CLASSF*; 52111-11 
NAME a ADDRESS OF UNIT OWNER; 
DESCRIPTION AND COMMENTS; ^bove ground fuel 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 990 ft. SE 

tank 

WELL NO. - MAP CODE - CLASSF*: 52111-12 
NAME a ADORESS OF UNIT OWNER; Hoffman Machine and Welding Service
6207S, 217/563-7623 
DESCRIPTION AND COMMENTS: Welding shop and salvage yard 
PRE OR POST (Y,N); Y 
DISTANCE AND DIRECTION: 700 ft 

16 -

NON-RESPONSIVE

NON-RESPONSIVE



APPENDIX: Cl - Nokomis Well #8 (IEPA #5112) WELL SITE SURVEY SUMMARY 
DESCRIPTION AND GEOLOGIC PROFILE 

SURVEYOR: Wade Boring 
SURVEY DATE: 04-04-88 

ADDRESS: 

AGENCY WELL NO: 52112 
WELL NAME & DESC: Well 8 
TREATMENT APPLICATION POINT: 01 
FACILITY NO. & NAME: 1350450 - Nokomis 
FAC. PHONE NUMBER: 217/563-20-3 
LOCATION: 

DISTANCE FROM CORNER: 20905, 375 W 
QUAD SHEET CODE i NAME: :39D-Nokcmis 
MIN. SETBACK: 400 ft. 
MAX. SETBACK: 
SURFICIAL GEOLOGIC SUSCEPTIBILITY RATING: B2 - sand and g-'avel overlain and 
underlain by low permeability till 
AGE OF WELL (DATE WELL CONSTRUCTION): 1977 
WELL DEPTH: 40 ft. 
AQUIFER CODE: 0101 - sand and gravel aquifer 
MULTIPLE AQUIFER (Y, N): No 
SUMMARY DESCRIPTION OF 1,000' RADIUS AREA: Survey area is mostly rural. The 
area is a mixture of residential and light commercial. 
INTERVIEW(S) NAME-ADORESS-AFFILIATION-TELEPHONE NO.: 
Frank Martin, R. R. 1, Irving, Illinois 62051, Water Plant Operator, 
217/533-4479 
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APPENDIX: Cl - Nokomis Well #3 (lEPA #521121 INVENTORY AND SYNOPSIS OF UNITS 

'CLASSF KEY 

MIN. ZONE nUTSIDE MIN. ZONE 
PP = POTENTIAL PRIMARY OP = POTENTIAL PRIMARY 
PS = POTENTIAL SECONDAY OS = POTENTIAL SECONDARY 
RI = POTENTIAL ROUTE OR = POTENTIAL ROUTE 
CC = CERTIFIED CC = CERTIFIED 
XI = UNKNOWN OX = UNKNOWN 
CU = CLEANUP CU = CLEANUP 

WELL NO. - MAP CODE - CLASSF*: 32112-12 
NAME a ADDRESS OF UNIT OWNER; Lipes Tire Service,
217/563-2909 
DESCRIPTION AND COMMENTS; Tire Sales and Service 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 870 ft. NE 

WELL NO. - MAP COOE - CLASSF*: S2112-13 
NAME a ADDRESS OF UNIT OWNER: Campion's Garage, 
217/563-2534 
DESCRIPTION AND COMMENTS; Auto repair, below ground fuel tank - quantity unknown 
PRE OR POST (Y,N) ; Y 
DISTANCE AND DIRECTION: 1,000 ft. NE 

WELL NO. - MAP CODE - CLASSF': 52112-14 
NAME a ADDRESS OF UNIT OWNER: Unknown 
DESCRIPTION AND COMMENTS: Abandoned gas station 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION; 680 ft. N 

WELL NO. - MAP CODE - CLASSF*: 52112-15 
NAME a ADDRESS OF UNIT OWNER: 
OESCRIPTION ANO COMMENTS: apparently abandoned building 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 680 ft. N 

WELL NO. - MAP CODE - CLASSF*; S2112-16-0S 
NAME a ADDRESS OF UNIT OWNER: Farmers Oil Co..
217/563-2221 
DESCRIPTION AND COMMENTS: Service station, below ground fuel storage assumed greater than SOO 
gal Ions 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 690 ft. NE 

WELL NO. - MAP CODE - CLASSF'; 52112-17 
NAME a ADDRESS OF UNIT OWNER: Spengel Lumber,
DESCRIPTION ANO COMMENTS: lumber yard 
PRE OR POST (Y.N): Y 
DISTANCE ANO DIRECTION: 450 ft. NE 
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APPENDIX; Cl - Nokomis Well #8 (lEPA #52112' INVENTORY AND SYNOPSIS OF UNITS 

MIN. 
PP = 
PS = 
RI = 
CC = 
XI = 
CU = 

ZONE 
POTENTIAL 
POTENTIAL 
POTENTIAL 
CERTIFIED 
UNKNOWN 
CLEANUP 

PRIMARY 
SECONDAY 
ROUTE 

'C.AS3F KEY 

OUTSIDE MIN. ZONE 
OP = POTENTIAL PRIMARY 
OS = POTENTIAL SECONDARY 
OR = POTENTIAL ROUTE 
CC = CERTIFIED 
OX = UNKNOWN 
CU = CLEANUP 

WELL NO. - MAP CODE - CLASSF'; 52112-18-CU 
NAME a ADDRESS OF UNIT OWNER; Nokomis Area Csvelopment Council 
DESCRIPTION AND COMMENTS; abandoned water SKI factory - 19 drums removed, possible below ground 
storage tank 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: £0 ft. N 

WELL NO. - MAP CODE - CLASSF': 52112-19 
NAME a ADORESS OF UNIT OWNER: iasteraay Cleaners,
217/563-7132 
OESCRIPTION AND COMMENTS; 3ry cleaners 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 150 ft. E 

WELL NO. - MAP CODE - CLASSF': 52112-20 
NAME a ADDRESS OF UNIT OWNER; Unknown 
DESCRIPTION AND COMMENTS; Building with gas pump outside 
PRE OR POST (Y,N): Y 
DISTANCE ANO DIRECTION: 250 ft. S 

WELL NO. MAP CODE - CLASSF'; S2112-21-OS 
NAME a ADDRESS OF UNIT OWNER; Phillips 66, 
DESCRIPTION AND COMMENTS: Service Station, relow ground fuel storage assumed greater than 500 
gal Ions 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION; -ISO ft. SW 

WELL NO. - MAP COOE - CLASSF': 52112-22-OX 
NAME a ADDRESS OF UNIT OWNER; Nokomis Autoboay, 
OESCRIPTION AND COMMENTS; Autobody shop, small quantity haz-waste generator, LPC #1350455005 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 520 ft. SW 

WELL NO. - MAP COOE - CLASSF': 52112-23-OX 
NAME a ADDRESS OF UNIT OWNER: Ronk Electrical Industries. Inc.
Illinois 62075, 217/563-8333 
DESCRIPTION AND COMMENTS; Small quantity haz-waste generator, LPC #1350455001 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 670 ft. SW 
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APPENDIX: C2-Nokomis Well #9 (lEPA #52113) WELL SITE SURVEY SUMMARY 
DESCRIPTION AND GEOLOGIC PROFILE 

SURVEYOR: Wade Boring 
SURVEY DATE: 04-04-88 

ADDRESS: 
Mayor and Council 

AGENCY WELL NO: 52113 
WELL NAME & DESC: Well 9 
TREATMENT APPLICATION POINT: 01 
FACILITY NO. & NAME: 1350450 - Nokomis 
FAC. PHONE NUMBER: 217/563-2013 

DISTANCE FROM CORNER: 375 S, 1150 E 
QUAD SHEET CODE & NAME: 189D - Nokomis 
MIN. SETBACK: 400 ft. 
MAX. SETBACK: 
SURFICIAL GEOLOGIC SUSCEPTIBILITY RATING: B2 - sand and gravel overlain and 
underlain by low permeability til! 
AGE OF WELL (DATE WELL CONSTRUCTION): 1979 
WELL DEPTH: 47 ft. 
AQUIFER CODE: 0101 - sand and gravel aquifer 
MULTIPLE AQUIFER (Y, N): No 
SUMMARY DESCRIPTION OF 1,000' RADIUS AREA: Survey area is mostly rural. The 
area is a mixture of residential and light commercial. 
INTERVIEW(S) NAME-ADDRESS-AFFILIATION-TELEPHONE NO.: 
Frank Martin, Rural Route 1, Irving, Illinois 52051, Water Plant Operator, 
217/533-4479 

- 20 -
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APPENDIX: C2-Nokomi5 Well #9 (lEPA #52113) INVENTORY AND SYNOPSIS OF UNITS 

'CLASSF KEY 

MIN. ZONE 
PP = POTENTIAL PRIMARY 
PS = POTENTIAL SECONDAY 
RI = POTENTIAL ROUTE 
CC = CERTIFIED 
XI = UNKNOWN 
CU = CLEANUP 

OUTSIDE MIN. ZONE 
OP = POTENTIAL PRIMARY 
OS = POTENTIAL SECONDARY 
OR = POTENTIAL ROUTE 
CC = CERTIFIED 
OX = UNKNOWN 
CU = CLEANUP 

WELL NO. - MAP CODE - CLASSF': 52113-01 
NAME a ADDRESS OF UNIT OWNER: Piasa Motor F-els,
217/563-7112 
DESCRIPTION ANO COMMENTS; Bulk fuel Storage, assumed greater than 25,000 gallons above ground 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 1,200 ft. NE 

WELL NO. - MAP CODE - CLASSF': 52113-02 
NAME a ADDRESS OF UNIT OWNER: Montgomery Service Co.
DESCRIPTION ANO COMMENTS; Bulk fuel storage, assumed greater than 25.000 gallons aoove ground 
PRE OR POST (Y.N); Y 
DISTANCE AND DIRECTION: 1,000 ft. NE 

WELL NO. - MAP CODE - CLASSF': 52113-03 
NAME a ADORESS OF UNIT OWNER: Unknown 
DESCRIPTION AND COMMENTS: Abandoned gas station 
PRE OR POST (Y,N); Y 
DISTANCE AND DIRECTION: 950 ft NE 

WELL NO. - MAP CODE - CLASSF*: S2113-04-OS 
NAME a ADDRESS OF UNIT OWNER: Farmers Oil Co.. 
217/563-2221 
DESCRIPTION AND COMMENTS: Bulk fuel storage, assumed greater than 25.000 gallons above ground 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: SIO ft. NE 

WELL NO. - MAP CODE - CLASSF*: 52113-OS-OS 
NAME a ADDRESS OF UNIT OWNER: Nokomis Canterbury.
217/563-2812 
OESCRIPTION AND COMMENTS: convenience store w/gasoline sales, below ground storage assumed 
greater than 500 gallons 
PRE OR POST (Y.N); Y 
DISTANCE AND DIRECTION: 770 ft. NE 

WELL NO. - MAP CODE - CLASSF*: 52113-06 
NAME a ADDRESS OF UNIT OWNER: Nokomis Equity Elevator Co.,
62075, 217/563-8812 
DESCRIPTION AND COMMENTS; grain Storage, below ground fuel storage 
PRE OR POST (Y,N); Y 
DISTANCE ANO DIRECTION: 400 ft. NE 
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APPENDIX: C2-Nokomis Well #9 (lEPA •<S21131 INVENTORY AND SYNOPSIS OF UNITS 

•CLASSF KEY 

MIN. ZONE OUTSIDE MIN. ZONE 
PP = POTENTIAL PRIMARY OP = POTENTIAL PRIMARY 
PS = POTENTIAL SECONDAY OS = POTENTIAL SECONDARY 
Rl = POTENTIAL ROUTE OR = POTENTIAL ROUTE 
CC = CERTIFIED CC = CERTIFIED 
XI = UNKNOWN OX = UNKNOWN 
CU = CLEANUP CU = CLEANUP 

WELL NO. - MAP CODE - CLASSF": 52113-07 
NAME a ADDRESS OF UNIT OWNER: Putnam-Wright Ford, 
217/563-2914 
DESCRIPTION AND COMMENTS: Auto sales and service 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 250 ft. S 

WELL NO. - MAP CODE - CLASSF': 52113-08 
NAME a ADDRESS OF UNIT OWNER: Unknown 
DESCRIPTION AND COMMENTS; Apparently abandoned building 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 550 ft. SE 

WELL NO. - MAP COOE - CLASSF': 52113-09 
NAME a ADORESS OF UNIT OWNER: Unknown 
DESCRIPTION AND COMMENTS; Apparently abandoned building 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION; 600 ft. SE 

WELL NO. - MAP CODE - CLASSF": S2113-10-OS 
NAME a ADDRESS OF UNIT OWNER; Kerr-McGee, 
DESCRIPTION AND COMMENTS: Service station, below ground fuel storage assumed greater than SOO 
gallons 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 530 ft. SW 

WELL NO. - MAP CODE - CLASSF': 52113-11-OX 
NAME a ADDRESS OF UNIT OWNER; Quality Cleaners,
217/563-8512 
DESCRIPTION AND COMMENTS: Dry cleaners, small quantity haz-waste generator, LPC #1350455004 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 560 ft. S 

WELL NO. - MAP CODE - CLASSF": 52113-12 
NAME a ADDRESS OF UNIT OWNER: Lipes Tire Service,
217/563-2909 
DESCRIPTION AND COMMENTS; Tire Sales and service 
PRE OR POST (Y,N): Y 
DISTANCE AND DIRECTION: 940 ft. SW 

WELL NO. - MAP CODE - CLASSF": 52113-13 
NAME a ADDRESS OF UNIT OWNER: Compton's Garage,
DESCRIPTION AND COMMENTS; Auto repair, below gro
PRE OR POST (Y.N); Y 
DISTANCE AND DIRECTION: 1.000 ft. S 
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APPENDIX: C3-Nokomis Well #10 (IEPA #52114) 
DESCRIPTION AND GEOLOGIC PROFILE 

WELL SITE SURVEY SUMMARY 

SURVEYOR: Wade Boring 
SURVEY DATE: 04-04-88 

ADDRESS: 
Mayor and Counci1 

AGENCY WELL NO: 52114 
WELL NAME & DESC: Well 10 
TREATMENT APPLICATION POINT: 01 
FACILITY NO. i NAME: 1350450 - Nokomis 
FAC PHONE NUMBER: 217/563-2013 
LOCATION: 

DISTANCE FROM CORNER: 1,400 S, 350 E 
QUAD SHEET CODE & NAME: :89D - Nokomis 
MIN. SETBACK: 400 ft. 
MAX. SETBACK: 
SURFICIAL GEOLOGIC SUSCEPTIBILITY RATING: B2 - sand and gravel overlain and 
underlain by low permeability till 
AGE OF WELL (DATE WELL CONSTRUCTION): 1980 
WELL DEPTH: 49 ft. 
AQUIFER CODE: 0101 - sand and gravel aquifer 
MULTIPLE AQUIFER (Y, N): No 
SUMMARY DESCRIPTION OF 1,000' RADIUS AREA: Survey area is mostly rural. The 
area is a mixture of residential and light commercial. 
INTERVIEW(S) NAME-.ADDRESS-AFFILIATION-TELEPHONE NO.: 
Frank Martin, Rural Route 1, Irving, Illinois 62051, Water Plant Operator, 
217/533-4479 
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APPENDIX: C3-Nokomis Well #10 (lEPA #52114) INVENTORY AND SYNOPSIS OF UNITS 

-CLASSF KEY 

MIN. ZONE 
PP = POTENTIAL PRIMARY 
PS = POTENTIAL SECONDAY 
RI = POTENTIAL ROUTE 
CC = CERTIFIED 
XI = UNKNOWN 
CU = CLEANUP 

OUTSIDE MIN. ZONE 
OP = POTENTIAL PRIMARY 
OS = POTENTIAL SECONDARY 
OR = POTENTIAL ROUTE 
CC = CERTIFIED 
OX = UNKNOWN 
CU = CLEANUP 

WELL NO. - MAP CODE - CLASSF"; 52114-07 
NAME a ADDRESS OF UNIT OWNER: Putnam-Wright Ford, 
217/563-2914 
DESCRIPTION AND COMMENTS: Auto sales and service 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 600 ft. NE 

WELL NO. - MAP COOE - CLASSF": S2114-08 
NAME a ADDRESS OF UNIT OWNER: Unknown 
DESCRIPTION AND COMMENTS; Apparently abandoned building 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 620 ft. NE 

WELL NO. - MAP CODE - CLASSF": 52114-09 
NAME a ADDRESS OF UNIT OWNER: Unknown 
DESCRIPTION AND COMMENTS: Apparently abandoned building 
PRE OR POST (Y.N): Y 
DISTANCE ANO DIRECTION: 700 ft. NE 

WELL NO. - MAP CODE - CLASSF": 52114-10-O
NAME a ADDRESS OF UNIT OWNER; Kerr-McGee.
DESCRIPTION AND COMMENTS: Service station, below ground fuel storage assumed greater than 500 
gallons 
PRE OR POST Y.N): Y 
DISTANCE AND DIRECTION: 600 ft. N 

WELL NO. - MAP CODE - CLASSF": S2114-n-XI 
NAME a ADDRESS OF UNIT OWNER: Quality Cleaners.
217/563-2312 
DESCRIPTION AND COMMENTS: Dry cleaners, small quantity haz-waste generator. LPC #1350455004 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 210 ft. NE 

WELL NO. - MAP CODE - CLASSF": 52114-12 
NAME a ADDRESS OF UNIT OWNER: Lipes Tire Service.
217/563-2902 
DESCRIPTION AND COMMENTS: Tire sales and service 
PRE OR POST (Y.N): Y 
DISTANCE ANO DIRECTION; 190 ft. SE 

WELL NO. - MAP CODE - CLASSF': 52114-13 
NAME a ADDRESS OF UNIT OWNER: Compton's Garage, 
217/563-2534 
OESCRIPTION AND COMMENTS: 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION: 370 ft. S 

Auto repair, below ground fuel storage 
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-Nokomis Well 4̂ 10 flEPA »52n4' INVENTORY AND SYNOPSIS OF UNITS 

'CLASSF KEY 

MIN. ZONE 
PP = POTENTIAL PRIMARY 
PS = POTENTIAL SECONDAY 
RI = POTENTIAL ROUTE 
CC = CERTIFIED 
XI = UNKNOWN 
CU CLEANUP 

OUTSIDE MIN. ZONE 
OP = POTENTIAL PRIMARY 
OS = POTENTIAL SECONDARY 
OR = POTENTIAL ROUTE 
CC = CERTIFIED 
OX = UNKNOWN 
CU = CLEANUP 

WELL NO. - MAP CODE - CLASSF': 52114-15 
NAME a ADDRESS OF UNIT OWNER; Unknown 
OESCRIPTION AND COMMENTS: apparently abandoned building 
PRE OR POST (Y.N): Y 
DISTANCE AND DIRECTION; S20 ft. W 

WELL NO. - MAP CODE - CLASSF*; 52114-16-03 
NAME a ADDRESS CF UNIT OWNER: Farmer's Oil Co.,
217/563-2221 
DESCRIPTION AND COMMENTS: Service Station, Delow ground fuel storage assumed greater than 25,000 
gallons 
PRE OR POST (Y.N) : Y 
DISTANCE ANO DIRECTION: 370 ft. S 

WELL NO. - MAP CODE - CLASSF': S2114-18-CU 
NAME a ADORESS OF UNIT OWNER: Nokomis Area Development Council 
CESCRlPTION AND COMMENTS; Abandoned water SKi factory, 19 drums removed, 
storage tank 
PRE OR POST (Y,N) : Y 
DISTANCE AND DIRECTION: 720 ft. SW 

possible below ground 

WELL NO. - MAP CODE - CLASSF 
NAME a ADDRESS OF UNIT OWNER 
217/532-7132 
DESCRIPTION AND COMMENTS: Dry cleaners 
PRE OR POST (Y.N) : Y 
DISTANCE AND DIRECTION; 900 f t . 3W 

S2114-19-0X 
Easterday C leaners , 

WB: lab/sp/1148k. 1-25 
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APPENDIX D 
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-< Al ĉ  »< in in in 

o ro ro 

r -

< S 

U ^ 

a. 
> • 

1— 

V 

•• z 
^ o 
t J 

.c o c 
X o c 
>. V ^ 
3 c c * 
O O C X 
V . V V >» 
AJ O O AJ 
C O o o 

UJ C3 - 1 3 
• - J» Q. 3 
< U Z HH 
3 X C X 

U UJ 
- I X C^ 
- 1 4 ffi 
O _ J 4 _ I 
t J - 1 0 . 

z 
0 0 

< 3 

• ^ 

4 
t— 
IT j 

X 
1 — 
_ i 

H-t 
X 
c 

t -
_ 1 

CO 
U i 
X 

o 
o 
r o 

• 

o 
o 
o 

• 

o —* 

V V 

o o 
O »H 
- H O 

» • r o O o 

o 
c 
A . 

• 
o 

V 

o o 
-H O 
o o 

• • o .CJ 
3 -
—f 

o o o c c 
o o o e o 
o o o o c 

• • • • • -H CO o r^ r o 
9 ffi t n o c 

- < n j AJ 

c^ cr * 
< UJ I - * 

.= - 1 3 
C 2 . Z. C 
•-• a. UJ a.' 

u vi ~ z. 
UJ 3 H-l 
)— X U l I -
3 UJ 3 Z 
X H- r 3 
CL « I < t J 

Z X 
- I X . * 

4 CJ u; * 
• - HH •« 
Z - 1 U. 
'.iJ ffi -1 
Z 3 C 
^ a. z 
- 4 
X t l . cr. 
*~̂  3 
> 3 
- 3 LJ 

O 

x 
cl 

eo 03 CO 
3 3 3 
I - H- I -
4 4 4 
y- t - t -
00 eo CO 

HH t J 
a l CO L : 

3 > . l _ 
i - l - l U? 

1 3 
1 -3 
1 i H 
1 ^ 
1 — 
1 .-* 
1 X 

1 - t J 
uJ cr. 
X '.J 
3 3 
1— 

f 

CO f . 

z z 
V . v 
a C i 
U t J 

- 1 - J 
-V X 
t s t 5 - 1 
3 3 N . 

e 
u r U I 3 eo 
3 3 Z 
< HH UJ >S. 
X X Z CS 
1 - O 4 U 
U l - J 3 
Z S r - - 1 

t o 
• r 

V . 

t J 
t r 

_> • v 

t l 

~ tr . 
U l 5 
z V . 
4 t J 
X t 5 
1 — 

t u _1 
Z V 

o t j U ! >.. o c r 

t o 
Z CO 
V . Z 
U '"v 

o u 
t a 

- 1 
- J " - ^ - i 
^ t S V 
t s 3 ca 
3 3 

U J 

0 3 

z 
>» C J 
t s 

- 1 
V . 
I S 
3 

U l 

z 
4 

0 5 

z 
•>v. 

t J 
t a 

- J 

>» CS 
3 

U i 
3 

L U 
- 1 

>-3 

H-i 

Z t J 

« i n 
X A l 
U i 
» ^ r e 

-1 z 
4 t J 

Z HH V 
H H » - 03 

z z c 
V . u ; 3 

t J _ 1 1 - z 
_ l 4 O 3 
> • t a t s X > -

1 - c a LU ffi 
U I 3 £ a U l Z 4 

- 1 U l z t u X o 
•S. - 1 12 U l z 
CS >wHH _ J 4 
3 t s X > - X 

3 O X • -

» - ac 
t u o 
o 
X 

U l _ 1 1 - LU O 
a 4 C t 9 X 3 _ i - i z u i x u i o 
3 K a 3 
_J I - 3 
z UJ - ; z 
O H- 3 X 
>.! U 3 
3 S « u . 
3 3 C 3 
r X i r 
3 X A ; 3 
X < v x 
cc t J - ^ I L 

c V , > . U l Z t J O X 
_ l Z t ^ o ^ 4 U J x o 
X X 
0 3 

3 3 Z IM U l 3 - J 
U I Z Z - 1 I 

_ l 
X 
C J 
H H 

X 
C ^ U . U J U J f f i U l l U X t J > -

z a 
3 tt 
X 3 

z 
U J 

z 
u l 

o a - I U HH 
X - 1 > - 4 ( 3 

N O > - X X 1 
O J - I - I Z - I X I - * - — 
HH X 3 
O O H-

L J 
( E 

X 1 - UJ 'OJ » 
t j U i r 1 - - H 

1 
* H 

• «« ^ —H 

—1 
X 

u 
H H 

I - o - 1 
U l U l 4 HH 1 
Z X X 1 - ' ^ 
U i 3 t J t J 
- 1 H - ^ 3 u i 
> - 4 t a o ^ 
X X Z U l > -

O 1 - U l HH X 1 - 05 
1 

t s 

t..* 
- 1 
0 . 

z 
4 

r o 05 
3 

t J O 
4 1 -
U 

X 
eo c 
4 1.^ 

X 
- J X 

^ t a U I 

^ ^ HH 

- 1 1 -
4 
1 - ^ 
c t s 
t - z 

^ H H 

U J C X I • H I - > - X 
A 1 C Z Z Z > - H H I - Z 

^ «-• 1 

0 5 

X U l 3 O HH z 
O 1 - X HH 1 - 3 
- I ^ 1 - t J 
Z X 4 3 Z 

HH 3 

z x HH W 
- 1 

Z t J U I Z O C : ^ C L 4 . ^ 
4 HH t— O HH Z 
X X 4 . J X 3 3 
H - 1 - Z U . O O X 

^ O 

- I - 1 
4 U eo 

HH X 

l ~ 
AI 

5 I-
- < A l r o 3 l n . o c o - » - « r o l n . o • o - o o o t ^ o m o o « o c z - i 
o c o o o o » » r o o p » A j ^ a o » < c < - i i n t > t > o » H O » H ^ _ t 
-«. .« — — v - » 4 0 o r o r o ^ 9 ^ i n m - ^ o o o o 7 9 0 ! ? ^ i — u i 
«i t ^ 1 M l . * t .•V I ^ 1 . . » - ^ —» ^ v ^ —* ^ » ^ » ^ B / « . - ^ v-k ^ - . . ^ ^ . ^ . . . . . ^ . . T .—r r 

3- ' v 
c c-

•J-

>- 3 

' \ l A J A l A J A i r \ l l : r ^ T ^ r ^ T ^ ^ T 3 • ^ ^ ^ t ^ o o o o o o f \ l o 
r o r o r O r o f ^ ' O r o r o r o r * ^ r O * ' * r O H O r O ' 0 0 ^ o - o o o h - 0 -

- ^ A i l O r * - . ' l v O l ^ c C i O ' 0 « - t A I H « : T m v O r - ^ - ' T 0 - H A j r 0 3 
o o G O O ^ O O O — * ^ — i — — — * — — — - ^ A i A J A l A . ' M 
C O 0 0 O O 0 0 O O 0 O O O O 0 C 3 O O O C ? O 0 O 

c o c o c o o < 7 > O r C O o < n o o o o o c c o c o o 
O O O O O O O O C O O O O C O O O C o o o o o o 
o o o o o o o o o o o o o ^ o o o o o o o o o o 
C - » C O O C : > O C O O O O O O < 3 » O C > O O O O O O O C . ' 
C O C O O O O O O O ^ C O O O O C C O O O O C C 
o o e o o o o o o o o o o o o o o o o c - o o o c 

O - " 1 
i n o • 

LO 
ro 

X 
u 

X HH 
t J X 
HH > . O 

ffi HH 
>-
m _l >-

4 ffi 

4 4 _ l Z 

4 4 Z 
U 4 

X 
o 
I -
tJ 
Ul 
-J 
- 1 
o 
t J 

X 

« 
1 4 
I X 
I U I 

00 
03 4 
4 

- 1 
- 1 v . X 
•>>̂  t s 
ts Z CO 
: : 4 3 

u cn 4 
4 Z 

CO 
4 - I CO 

N . 4 
- I t s 
•V Z _ I 
ts >^ 
Z Ul t s 

- 1 z 
Ul z : 

- 1 4 - 1 

I— o t a 
o >- z 

Ul -I 
4 1—4 

Z X 03 CO 
Z 3 O I - Z 
CO H- i | - Z ( -

• - t J Ul 4 
H- 4 LU Z > 
UL U _ 1 Z X 

3 _ 1 C C3 
- I O U X 

u o 
X t s 

c z 
>!) >v I H 
in o 
L l Ui Z 
O X 2 
O £ CO C' 
o •«; I I 
M X in • -

3 Ul C ts 
3 X X 3 

>- 3 X 
uJH- C C_ 

X 
I - t J 
Ul C'5 
X IU 
C 3 
I -
cr. 

Z X c 
3 C H - H - , 

4 to 
. . • S 3 

Z X 
Ul U I O 
e I- X 
O 4 X 
X X 00 
l - t - a 
t ^ t... ^ 

o m X -1 
4 UJ ffi 

CO X > 4 
4 Ui 3 X 

=> U U l 
- 1 O Ul => 
> . CJ X O 
CS LU t J 
Z X _ l U l 

X 

4 4 C - 1 
I— »— I - 4 
C o • • • -
»- I - z o 

• • 3 1— 
U l Z HH • 
3 3 03 Z 
HH HH I U 3 
3 O Z l - l 
4 - J t s C 
>- 4 4 O 
«J t J Z 03 

c:i _ l : r 
4 O O 
X v . 
LU f ; 
> 4 eo 
O 4 
I J —I 
LU > . —1 
X CS V 

z ts 
-I z 
4 —1 
I - 4 - j 
O • - 4 
I - O t -
• I - c 

HH a UJ 
03 I H I -
CO X 4 
4 < = L . 
» - - 1 _ l 
O 3 3 
X CJ : - . 

CO 

X - i _ i _: 
Z ^ C. X 
CO </3 ev k3 

o o t n o > o r - o - r « . o L ' " 
3 » < r o ^ j A J » ^ r g A j r o s » - = ? 
3 H ^ - o ^ o ^ ~ c ^ e ^ « ) • e ^ o • c 

o ^ o o o o o o c c -
O O O O O O O O C C 

—.'3 .-Alro^ir-or^orerc 
i,': -.a ooeccocoo«-
c. c o o o c - o o o o o 

O O O O O O O O C C 
O O O O O O O O C C 
o c » o o o o o ^ o o 
O 0 C 5 O 0 0 O 0 0 C -
o o o c o c - o o c c 
o c o o o o o o o o 



i n a 
X. 

Ui UJ 
ts — 
< 4 
X c 

H- > I m X 

z 3 -^ a 

•• •• •« •• 
>- V X Ul 
X .C 3 3 

00 o 
3 O HH t J 
U l U l > 
X > X 3 
UJ HH U j 3 
> .iJ X 3 
H-t U 3 .». 
_1 UJ CO 
U! 1 
... -. <1 

t5 
O 
HH 

X 
1— 

• 

> JJ 
- J 

X 
H -

— 
-T.. 
«r 

o c-
o c 
o o 
• • o o 

in c 
c 

o c 
o c 
c c 
• • c c 

— in 

c o o o 
c o c o 
c = o o 

• I • • 
O O O O 
c c m in 
c c »< 
irl - > 

e 
o 
c 
• c 

LP 

tZ. 

c 
o 
• O 

c 
c 
in 

— 
c 
c 
« o 

— 

r a: I 
X IC T 
V >. -s 
n » <>• t 
O O A l <C 
V N, V -V 

c 
c 

V V v v v v V V v v v v v V 
I 

O O ^ O O O O O O O O O O O O O O O O O O O O O O O O O O O O 
o ^ o o o o c o o o o o o o o o o o o o o ^ o — * o o o e ^ o ^ o o 
a ^ o o o m o c o o o o o o c o o o o o o o o o o o o o r ^ o ^ o 
o - H • - • o o o r o l n l n l n c ^ l n r o - o ^ o ^ ^ l n o o - < m o o c ^ o A i o 4 ) m l n ^ ~ 

- < r \ j s 0 3 ( 0 — • = r i n i n -C r o e o - O i o r o - o 
.r. ... ^ - t ^ A J o i n r o r o 

Ul 3 - 1 3 
H- > X 3 
4 U Z H-l 
O X O tt 

U) LU 
-1 3J X 
_1 4 X 
O - I 4 - I 
t J - I X 

2_ 
03 

in o 
c 
At 

v v v v v v v v v v 
o c c o c o o o o c 
o o o c o o o o c o 
o c o o o o o o o o 

ts to 
4 U l • -

t - l X 
Z - 1 3 
C X X 
HH X U l 
1 - 3 X 
u to 
UJ C 
) - X Ul 
C U 1 3 
X 1 - z 
X 4 4 

Z X 
- 1 X 
4 t J LU 
1 - I H 
3 - I U ! 
Ul ffi —1 
Z 3 X 
Z X Z 
3 4 
X I L cn 
. ^ o 
> c 
— Z uJ 
Ul o 1 -

H-« LJ 
CO 05 U l 
>.. y-^ . ^ 
o > u . 
.2 HH t r 
HH 3 

•* 
•X 

* 
3 
UJ 

3 
>.* y-
z 
c 
Ul 

*. 
* 
* 

to 
I - - l - l - l - I - l — ! — 1 _ 1 - 1 — 1 
HH V > . > > . > ^ ' S . > v > » V . > < . > k 

r t s t a t s t a t s c s c s t s t s t s 
3 3 3 3 3 Z 3 3 3 3 Z 

X X X 
t j L ; t j 
• -• ffi ffi l - l HH C 

X t J U X X X X X U 
t J > - H H H H t J U > - t j O > - 0 . .^ 
H H f f i X H H H H X fflHHHHffiHHX 

O >- >- t J u >-
> - - | H H f f i f f i > - > - H H _ l > - 7 - — l > - H H f f i 
ffi4 O X 4 f f i f f i 4 f f i 

Z 5 - - 1 - 1 >- Z Z > - - l 
- 1 4 ffi 4 4 - 1 - 1 3 4 _ J _ l 4 - 1 ffl 4 
4 Z Z 4 4 4 4 4 3 
Z U J - 1 4 4 Z Z _ 1 Z Z Z K Z - 1 4 
4 f f i < 4 4 4 Z 4 4 e 0 4 4 

03 Z O X Z Z - I L U - l 
4 4 0 5 4 0 0 0 3 4 CO HH t S CO > 4 4 OO >v 

ffi4 t O t J U ; j 4 Z 4 4 C 0 OOOO t s 
t o ffi054 U - f f i 4 Z 4 4 Z 
4 CO - I 4 03 05 X - 1 OO CO - 1 M • 

4 >» 03 _J 4 4 CO > . 4 4 >v - I - 1 - 1 - 1 u ; 
_1 0 4 - 1 V 4 0 3 t S C S ' ^ < 0 ' S . V > v 
>v - 1 3 V t s _ I - 1 4 3 - 1 - 1 3 O 4 t s CS t s O 
t S > . _ l t : 3 > » " v _ l V ^ 3 3 3 3 C 
3 t S U J V 3 t S C S > « - I L U t S C a U J —1 - « 

3 - l t 5 U J 3 3 0 N . - 1 3 3 — l U j " s . l U L U l U ( c 
AJ U l 3 3 U i - i 3 t s = 3 - 1 O - 1 - I - ; 

L i - O — 1 U I 4 - i a . U . ~ 3 4 U J U J 4 X 3 i X l f f i l i ; U ! 
- H f f i _ J X U J f f i 4 _ l - i • X _ 1 - 1 X 4 4 4 4 - 1 

O 5 0 3 4 f f i u J - 1 4 X a : X L U U l U l f f i f f i l U X U J X X X 3 

ts 
— u 

05 
t -
- 1 
o 
> HH 
- 1 
-J 
... z u 

^ i n 
X Cl 
u 
• ^ fS 

_ J Z 
4 O 

Z HH V , 
HH • - CO 
Z Z 3 
V . l l - 3 
- 1 1 - z 
4 c n 

4 x 4 > o x i u 4 < — i - i = > 4 4 > u j - i u i u j L U 4 c o c a c a x > - ' 
0 3 1 U X 0 4 U l > K X f f i f f l O X X O > X 3 - > . > X 

— i 4 > ' U J U x > c u i u i 4 4 t J i u u J u a 4 o o c u j 
>> 0 > u J U J O t J > > X X U l > > l U U X t J U t J I -
t S — I C J O X ^ U L U O O U i U i X O C X U l U l U i u J U l — 1 
z >«. Ul t j o Ul X u u > > o o a : > X. OC OC M 

t S X U l - J t J X UJ IU O C - 1 Ul UJ - 1 c u . 
_1 Z X 4 u i - 1 X X U U 4 X X 4 - 1 U - 1 - 1 - 1 

4 

- 1 

Ui ffi 
c : Ui z 4 

1 - O - 1 
V . U l 4 HH i 
ta X X 1 - ' ^ 
3 3 

H-
t J t J 

/ ^ 3 U i 
4 X I - X . J 4 l U U i l - l - 4 U I 4 4 4 _ l — 1 4 t a C 5 ' ^ 
1 — - 1 4 — I O 4 H - _ l _ l X X Q _ l _ J O » - X l - H - l — 4 4 X z u ; >-
0 4 I — 4 I - - I I - 0 4 4 1 - 4 4 1 - 0 O C O I — 1— Ul r . ' t J : 1 -
1 - 1 - O • - ^ 4 O 1 - H- • - - 1 - 1 • H - l - • ! - - I H - 1 - 1 - O O X X 1 HH 

• 0 I - 0 Z I - I - » 0 0 4 4 U J 0 0 Z » 4 ^ » 1 -
Ul 1 - - l - S O k Z 1 - H - 1 - H - e o I - 1 - 3 Z 1 - Z Z • • 

1 -

^ 
z z z > 
Ul 3 C HH 

O ^ t J • H H t — i r 3 ' • • C C U i • . • H H 3 S 3 3 0 ; u i > - > - X H H » -
HH 4 HH 2 : _ ) ^ 3 H - l k - X H - H- Z _ » t t » - HH h - 2 . -1 _ J 3 
X t J Z 3 _ 1 2 H H Z _ I U l • • 4 U 1 U J Z C . • H H 3 3 3 
O H H U J i H > - 3 Z 0 4 X Z 3 0 i C > 0 4 t J Z U J Z H H 

X 
^ c i Ul 

w » - u 
4 3 

CO 
1— 
• H 

2 
3 

X 
Z t:^ C J X 

3 - l e 5 X X X e - X f f i X O 4 Z U - i X Z Z 3 - I l U 0 0 X I — O H H — . 
- l H H X 4 U I C 4 X 0 3 X U I 4 H - n H l - 4 H H - l a j X U l U i 4 _ I X 0 
U . 0 0 4 f f i f f i C t J t J O v J H H _ I Z Z e 0 0 3 > I M 4 e O X X z 3r U. 3 U •--X 

3 
t .^ 
z 

t s 

t... 
1 

X 
z 
4 

ro 03 
o 
o c 
4 ( -
t J 

X 
to c 
4 t .^ 

/-. _ I X 
^ ta Ul 
^ Z2 

.... - 1 1 -
4 
1— ^ ^ 
o ta 
1 - z 

^ • - 1 

> - X 
t - z 
y-t 3 
Z X 
y ^ >-' 
- I 
4 : r 
IC c 
- 1 - I 
4 L. 

•» f J 
o o 
X r 
z r 
o ts 

X X 

CO u . 
HH u ; 
— C O 
o » H . D A i r > . A i A j r - ^ H - A i i n - < i n h - r - A j f - i \ i i / i f . . o o o o o - o i n c o i 3 o c r-
j ^ L n i n o o - H A j n j r o r o c T 3 ; n i n . o r ~ f f i e o < > o : y ? o c o - H L o a - o o - H O - H CH 4 
3 c c ^ o ^ o o o o o o o o o o o o c o — i * - « r - r 0 ^ o o o o ^ ^ c — o •— 
3- O O ' H . H ^ - H ^ — - H » . > M ^ « H - a . H » . H M . » r V J 0 - H 0 ^ 0 0 0 0 A 1 0 « X O 

o c ^ o o o o ^ o o o o o o o o o o o o o r o r ^ r - o ^ o o o o ^ ^ c ^ cc 4 3 
c O ^ > > 
U-l CO 4 I I 
— — • A j r O ^ i n o h - c c c o — A l r o c • m o r - e c ( ^ o > - • . " \ . ' ^ 0 3 ^ l n • * ^ » • a > 0 ' C ' — 3 X 0 ' > 
o - H - « - H « « - < . H - « — • » H A i A j n i A l A I A J A i A i A i A i r O " r ' r o r O r O r O r O K l r o r O ! j = 
..-̂  o o o o o o o o o o o c c a o o o o o o o o o ^ o o o o ^ ^ * ^ • • • * • • • » 
to 3 VU C U 
- . Z X X 3 

o o o o c o o o o o o i ^ c o o c c c o o o o o o o o o o o o o u > > — x x 
• • 0 0 0 0 0 0 0 0 0 0 0 o c ^ o o o o o o o c o o o o o o o o o o 
>- O C k ^ O ^ C O O O ^ O O O C i O O O O O O ^ O O O C ^ O O O O O C - X . J — H — / 
I - O C 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C L : _ x : i . 
—I o o o o c e c o o o c o o o o c c o o c o o o o o o c c o c c < z z r 
_ j o c o o o o o o c o o c o o o o c c o o o o o o c c o o o c c c o c o c o c o 

0 

-1 
-1 
Ul 
z 

z 
z z 
4 HH 
X u 
V 
03 - 1 
t .1 UJ 
Z 4 0 
0 X 03 3 
JC 0 u > 
0 HH 0 
Z Z > Al 

• • • • • » m . 

z X eo CO 
c 0 1 - z 
•H • - z 1 -
1 - 0 UI 4 
4 t u z > 
0 - 1 Z X 
0 - 1 0 cc 
- 1 3 0 C 

0 3 

1 -
U i 
X 
c 
1 -
eo 

z 
3 
HH 

1 -
X 
.̂. t r 

0 
c-; 
uJ 
3 

t J 
t a 

OJ 
<n cr, CT; _ | H 
Z Z Z \ v» 
N. V V. 00 t s 0 
t s 0 0 S 3 t s 
0 t5 IS >v 

0 U i _ i 
- 1 _ i - 1 1 : z V 
•V V V LJ t3 
t S 3 _ i t s _ : _ i - : 3 
3 3 v> 3 V V >v 

tn ts cr 3 0 UJ 
r i U U J 0 3 3 u ; 3 1 - 3 3 
S. Z Z Z i UI 4 
0 4 4 > v U l U J U i O U J Z 
t 3 3 X t S 3 - I Z X Z H -

l - l - 0 H H > - 4 0 4 u j 
- l U J U i X I X _ l Z O 
V . Z Z . _ J 0 l - l - X 1 - X 
t S O O ^ - l U l U l t J U l O 
3 X X t 5 Z O O H . i C _ j 

c o z u x x o x z 
Z - l - l C O I O t J 
X X X Z U J _ I _ I A I - | H H 
o o o x z x x . . x x 
U . H H 3 0 U I O U ^ « O I -
O O Z U . — I H - I H H 1 y . 1 
X C C C > 0 0 0 5 0 — 
C Z x z Z 1 I Z I • 
— 1 3 f f i O H - - H » H « » f U — 
X X HH X UJ • • C L • • 
o f f i Q x r » » » « » - . , - - , 

. 0 ' H i n a - r o » H ^ . o — i . o 
3 o c o e n j o o - s r r o o 
— — - » - « » > ^ i n 3 t r > i n L ' - ' 

A J A J A I A i a - a ' ^ ^ r j «• 

• H A l r O ^ I T . O f - C O O ' C 
o o o o o c o o o — « 
0 0 0 < 2 0 0 C . C > ^ o 

f; o o o c o o o o o o 
•H o o o o o o o o o o 
C.1 : > > > > > > > . > > • > 
J - C . 3 :S 3 i : S T X 3 . TS 2. s. 

< r o r o r o r o r o r o r o r o r o f - r 
3 ^ i r a ^ a - s T ^ ^ s r ^ - T 

LU C 
X s 



AJ 

4 < 
X 3 

s e 
o c 
o o 

v v v v v v v v o 
- I X 

O O O O O O O O O _ J 4 f f i 
O O O O C O O O C 3 _ J 4 
O O O O O O O O O O —J 

HH J> 
4 
i 3 

• • M 

>- >-ffi ffi 

O Q 
UJ UJ 
X > 

T r o 
1 - i 
- 3 X 

•• •• a . UJ 
O 3 
CO o 
t .1 o 

> X Q 
U l HH U l Z 
> U i 
•H O 

X 3 
3 i L 

_ i U i en 
U ' X 
3 

c a: 
K X l 
• > . > . 

-O H-
^ - — 1 

V V 
E) a> 

o c 
. . mm 
U l a 
H- > 

X 
4 
- 1 

I 

r 
V 
o r 
r o ec 
V > . 

c cc 
e o 

•» •« - 1 3 
X 3 

4 O Z i H 
3 X C X 

X 
U i _ i 
e u-
ta > 
t . i U J 
X - J 

•-

1 X 
1 1 -
1 z 

1 z 
1 4 

CO X 

X 
4 
3 
Z 
4 X 
• - 1 -
03 S 

1 3C 

1 I H 
» X 
i 3 

3 
CO 
U l 
X 

V V V 

o o o 
o o o 
o o o 

o o c c 
O O O C 
O O O O 

V V V V V V V V 

c 
o 

—1 o 
HH ffi I PO 

> - V X u l 
ffi ffi o o 

eo c 
3 O HH o 
U l U l > 
X > X Q 
U l HH U l ^ ^ 
> U l X 3 
HH o 3 U 
_ i U l CO 
Ul X 
3 ffi 

IC ec ac 
CO cc c 
• s •><» >^ 
ffi 0> 3 <c 
- H »H A I X 
V V -s . " x 
a - a - t n 5» 
O O O O 

X 
U i _ i 
ts u. 
ts > 
t.^ Ui 
X - I 

4 
CO X 

03 Z 
I 

V V V V V V 

O O O O O O O O O O C e ^ O O ^ O —J 
o c o o ^ o o o o o o o o o o o o 
o o o o o o o o o o o o o o o c o 

•« «• 
_ i 3 
X o 
S HH 
3 tt 
O Ui 

X 
ffi 
4 - I 
- 1 X 

z 
to 

3 
cn 
UJ 
X 

O O O C 
O O O O 
O O O C 

ca CO 
4 U l 1 -

HH X 
Z - J c 
3 X X 
HH X LU 
I— 3 X 
u CO 
U l c 
I - X U l 
O Ul 3 
X I - z 
X 4 4 

Z X 
- I X 
4 O UJ 

U l ffi - I 
Z 3 X 
Z X Z 
O 4 
K b . 03 
HH O 
> Q 
Z Z t u 
UJ O • -

HH O 
CO 03 Ui 
HH HH _ l 
O > • LU 
z HH en 
y ^ 3 

•It * 
•H 

3 
U! 

O 

o 
•tt 
•It 
« 

t s c s c s t s e a c s t s t a c s 
•- - I - 1 - J - 1 - I - J - I _ i - 1 _ J - ; - I _ i - 1 - I - I - I - 1 - I 

3 t S L S C s t s c s t s t s c s t s t s c s c a c s t s c s c a t s c a c s 
>. -s. V V. 
t s ca t s t s 

eo 
Z 03 
'"̂  z 
ts >^ 
O O 

ts 

t 5 

U l CS 
O 3 
HH 
X IU 
o z 
- 1 I U 
X - I 
u >-
4 X 
X I -
H - I U 
U l o 
» - X 

o 
Z - J 
O X 
ffi u 
X HH 
4 X 

I t s 
. 3 

- I 
U l V . 
Z - I t s 
U l V . 3 
- I CS 
> - 3 U l 
X z 
I - I U U l 
UJ Z IM 
O Ul z 
X IM Ul 
o z c 
- I Ul c 
X ffi X 
O O 3 
4 X _ ! 
X C 3 
I - _ l O 
U l X HH 
1 - 0 3 

t s 
3 

l U J 

t s t a U i 
3 3 r>4 

z 
t u LU U! 
Z Z ffi 
U l UJ - i 
rsi 3 > 
z - I X 
Ul o I -
B I - UJ 

C -O 
3 - AJ 
o c 
X r 

t s t s 

3 
ac 

C 
i n 

in 
ro 

A 1 0 t n - H . 0 ! » - H r 0 - H 
o o r ^ o — • A i r O ' H i n 
— • - H ^ r O f ^ - H - . H . p H i n 
A i < > s T a 3 « ) f f i e o — 
rorOrOfOroh-r~r«-ec 

-HA.'ro;rin>or-aiC 

O O O O O O O O O 

O O O O O O O O O 
O O O O O O O O O 
> > • > > > > > > > 

Z S Z Z 2 7 S Z S 
«.« ^ 4 —^ v H VH VH - .H V H —H 

r o r o r o r o r o r o f o r o r o 

Z L . 
V . 
CO - I 
HH U l «n 
z 4 o 
G X 05 O 
.^ o o > 
O HH O 
Z Z > A l 

z X Ol cn 
o o I - z 
HH I - z I -
I - O Ul 4 
4 UJ Z > 
O - J Z X 
C - I C 93 
- I O O ffi 

O O 

O L i 
O 3 
O- 4 
O HH 
o- t r o 
O 4 3 
>C Z > • > 
C 4 I t 
c ac o- ^ 

3 l U X t ; 
3 X X 3 

>- 3 X 
L U t - X C_ 

X - I - I - J 
Z X X X 
4 Z Z — 
cn en to CO 

I z 
I C 
I HH 
I I -
I X 
I HH 
I X 

I - o 
U l CO 
X LU 
C 3 

O 4 
CS X : 

» - 1 
_ J t U I 
>* z 
CS o 
3 X 

c 
Z - J 
X X 
o o 
I L M 
o o 
X o 
3 Z 
- I a 
X X 
O ffi 

I lUCO 
z 

o ^ 
X t s 
O 3 

o 
ts 

<0 
03 _J Z 
5: V v . 
v . CO t s o 
O Z 3 t s 
t s N . 

O Ul —I 
- I CS 3 >>. 
•>|̂  U i t s 

- I t s - 1 _ 1 - 1 3 
>v 3 V . > - >> 
t s CS X CS U I 
3 UJ 3 » - 3 Z 

O U I X 
K Z » -
O 4 I U 
_ l X O 
X I - X 
O U l O 
HH O - I 
C l K X 
I O O 

A i - I HH 
• X ac 

vH O •— 
I HH I 
CO ca — 
z I • 
4 A l 
X • 

o 
CS 

O - 1 z 
HH > • 4 
X X X 
O I - I -
- I LU UI 
X O o 
O X K 

_ 1 o o 
X Z LU _ l _ i 
U X Z X X 
O O I U o o 
z u. 
o o 
X z 
ffi o 
HH X 
O ffi 

. >- o o 
X I I 

u « • 
E HH w^ 

CS " x 
3 - 1 t s 

• ^ 3 
UI t a 
a 3 t u 
HH Z 
X IU IU 
O Z - I 
- I LU >-
X - I X 
O >- I -
4 X t u 
tt I - o 
I - t u X 
Ul o o 
f - X _ l 

C X 
Z - 1 o 
O X 4 
ffi O K 
X HH I -
4 X U i 
O H- I -

t s 
3 

- J CS 
N . 3 
CS 
3 U l 

z 
Ul Ul 
Z ISI - 1 —I UI 
IU Z - s N. Z - I 
I M I U ca t s I U >> 
Z ffi 3 3 I M t s 
U l 3 Z 3 
ffi X UJ UJ U I 
O O Z Z ffi U l 
X - I LU LU —1 Z 
C X M 3 > - LU 
- I O Z - I X - I 
X HH t u O I - > -
O O ffi » - U i X 

CO 

. o < H i n 7 r o v H . O ' O v H . O A j o i n > H . 0 9 > H r o - H 
o o o o A I o e ^ i T l O o o e o ^ - o v H A J H O H - • t n 
- H H i o H - H r r i n ^ i n i n i n - H v H ^ r o r — • H V H V H L A 
A J A J A I A i O ' a ' ^ ^ l a ' a ' A J O ' ^ ^ a - a 3 f f i e & > H 

r o r o r O f O r o r o i o i o > o r o r o r o r o r o r o r - i > - r ^ e c 

- H A J r o = J l n > t > r - ^ c t ^ o - H A i r o = r l n • c l ^ - c o c ^ 
O C O O O O O O O ^ V H V H — — V H V H V H V - V H - H 
O C O C O O C O O O O O O O O O O O O 

o « » o c o c o o o c c o o o o o o o o 
o o o o o o o o o o o o c o o o o o o 

z s t z a z s z x a i z z s x s z z z z ? ' 
V H V H V H V H V ^ V H W v H v H v H V H v H v H V H v H V H v H V H v H 
r O r o r o r O f O r o r O r O r O r o r o r O r O r O r O r O r O r o r o 

>. z 
e o HH 
HH » -
Z X 03 o 
O 4 - O 
I C z o => 
O O 
Z l l . > A l 

Z X CO 05 
O O I - z 
HH I— Z H -
I - O U l 4 
4 I U Z > 
O - I Z X 
C - J O 05 
-1 o o -c 

o c 

i f i 4 
A l y-* 
vH X O 
9 4 3 
.o z > => 
eo 4 I I 
3 X t ^ > 

O IU X t ? 
Z X X c 

>- 3 X 
Ul I - X X 
_J 
C I - 1 - I 
r X X X 
4 z r i : 
CO e o CO 0 3 

I z 
I o 
I HH 
I I -
I X 
I >•* 
I K 

I - O 
U l CO 
X U l 
O 3 
H-
en 

eo 3 
X 

CO 

>- o 

ts o 
o ts 

- 1 - I 

t a CS 

CO 
z U l UJ cn 

^ z z - 1 
t s o o N . 
3 X X t s 

O O 3 
Z - l - l 
X X X z 
C O O X 
U . HH O c 
O O Z U . 
X o c c 
3 Z X Z 
_ 1 0 ffi 3 
X X HH X 
O ffl C5 3 

o »H i n =1 
O O O O 

AJ A l A l AJ 
PO ro ro ro 

vH A I r o ^ 
O O O C 
O O O O 

O O O O 
O O O O > > > > 
z z z — 
VH V H v « VH 

ro ro pn ro 
a - !T ^ 13 

X i 
UJ ' 
X : 



A l 

4 4 
X 3 

HH » 3 ro i 
< H- S J 1 
Z 3 -3 X O J.̂  

t r > 
• • » • • • • « B.̂  txi 
>- >- X Ul X - 1 
XI ffi o a H-

03 O 
O O HH O 
Ui Ul > 
X > X O 
'jJ H-l UI 2 
> U l X 3 
HH o 3 U. 
- I U l 05 
Ui X 
3 X 

4 

—J O 
HH > I ro 
4 (— S 
Z 3 T X 

>- >- X U! 
ffi ffi O C 

CO O 
3 O HH o 
LU Ul > 
X > X 3 
UI HH t u Z 
> Ul X 3 
HH o 3 U 
- 1 IU 00 
Ui X 
C I 

4 

O O O O 
O O O O 
O O O C 

• » • • 
i n o LA i n 

o 
(M 

V V V V V V V V 

c 
c 

in. 

o o o 
o o o 
o o o 

o o o o o 
o o o o o 
o o o o o 

X, K tr. «r 
r iCi X 3 
V V V z 
i ; t r Al I 4 X 
— VH O . O — • -
>. N. V >. Ol Z 
VH HH CM V H I 
O O O C I 3C 

I z 
• « • • • • • • I HH 
u l (2 - i 3 i X 
H- > X 3 t a 
4 O Z HH I 
3 X O X 

O UJ 
-I ffi X 

O O O O O O O .J4ffi I— O O O O C O O O O O O O O O O O O O O 
O O O O O O O . 3 — 1 4 — J —1 O O O O C O O O O O O O O O O O O O O 
C O O O O O O O —IX 3 O O O O O O O O O O O O C O O O O O O 
. , . . . , . s jjj . . . > . » . . • • • • • • > » > • » • 

H . V H VH v H v H v H W CO U i v < V H v H - • V . v H V H v H v H V « V H ^ V H .... V H - . v H - , v H 

X VH Al 

V V V V V V 

O O O C 
= c c o 
c o o o 

ft • » • 

in o in IT. 

v v v v v v v v v v v 

c 
c 
o 

• 
tn 

v v v v v 

tr 
c 
>̂  — 4 

-" 
^ 

L L 

^ 4 
3 

- 1 
_ 1 
C 
O 

o 
V H 

>» V H 

— 
»• 
3 

> O 
X 

3 
4 
- 1 

i n r~ 
V H 

•V. 
A l 

-" 
^ 
- 1 
X 

i 
3 

o 

ffi 
4 

cc 
v 
V H 

" 
•• 
c 
3 
• - H 

X 
U i 
X 

- 1 
- J X 

>-
u 
z 
U J 

t s oo 
4 U J H -

H H X 

3 - J 3 
O X X 
H H X U l 
1 - 3 X 
o eo 
Ul a 
H - X U J 

3 tu O 
X 1 - z 
X 4 4 

S X 
- 1 X 
4 U U l 
1 - H H 

Z - J U l 
UJ ffi - 1 
Z 3 X 
z x z 
O 4 
X I L 9 3 
H H O 

> e 
Z Z UJ 
U Q 1 -

>-t o 
05 05 Ul 
* . t y H ^ 
3 > L U 
Z I H CO 
HH O 
- 1 
- 1 
HH 

et .c 
=T A l 
O O 

X z 

^ .̂. O I S 

.̂  .̂  X X 

•• •• 

•tt 
•tt 

* 
o 
U J 
3 

Z 
H H 

*-z 
o 
o 

« -It 
- I t 

cn 

z 
o 

^ 3 
Z 

O 

in 
= • 

O 
in 
ro 
« i H 

•• >-t — 
y ^ 

- 1 

_ J - 1 - 1 _ 1 - 1 - 1 - I - I 
• > K " V V . ' S . > w ' V > . ^ 

- 1 - 1 - i - I - 1 - 1 - 1 
N N N N N " S . N 

t s t a t a c a c a t s t s c s L S t s i s t s c s c s t s 
3 3 3 3 3 3 3 3 

eo 
Z 
• V 

u 
I S 

05 
00 _ l Z 05 
Z "V N. Z 
•V 05 t s O N . 
O Z 3 IS t s 
t s "V O 

O Ul - 1 
- I C S Z N - l 
•S. Ul ts N. 

- 1 IS - 1 - 1 - I 3 t s 

3 3 3 3 3 3 3 

eo 
z 
N 

O 
CS 

- 1 
N 

- N 3 N . > - N 3 _ l t 5 
t s ts X O Ul N 
3 U J 3 l - 3 Z U l t S 

Z Ul 4 Q 3 
U l U l UJ a u j x HH 

3 

- 1 
U J N 

Z - I t s 
C i - J Z X Z l - t t U l U I ^ 3 _1 
H H > - 4 0 4 U 1 0 Z - 1 t s >v 
K X X - i X C - I UJ > - 3 Ul ts 
O t - l - X I - X X _ l X 3 3 
- I U l U 1 0 U I 0 0 > - H - U J u J 
X C O H H O _ 1 4 X l U Z N - t - l l U 
U X X C a X X X I - O t U Z N . ' S . Z . J 

o o 1 O U H - U I X r s l U l t S t S U I V . 
I U - l - l t V - > H H U J O 
Z X X - X X 1 - tt 
U l U O H H O H - 3 

c z ffix 3 IM ea 
- l U I C Z 3 
X m X UJ IU Ul 

_ | H H H H 1 HH 1 Z - I O O C Z Z f f i U i 

> - o e : : 3 0 5 O v H 3 X 4 X - i u i u i _ i 3 
X i I Z I • f f i O X O X N 3 > - U J 
t - H H ^ v H 4 r U H H X H - t 1 - - I O Z - J X - I 
UJ fc fcX • • 4 t t U J l H H U J O I - > -

r O v H . O . O - H . O A 1 0 i n ^ . H . A 9 - a K l v H 
A J O C ^ 3 r o o o c o ^ H . o v H A J l O v H l n 
« i n a ' i n i n t n » « - H 
» ^ » s » - ^ i » A l P ' 

9 ro ^H vH VH vH i n 
9 7 «r O <C CO vH 

f O r O f O f O r o r o t o - o r o r o r o r ^ f ^ r - o a 

t n - o r » « > < > o » » A j » o ! T i n « r ^ c o o -
O ^ O O O v « V . * H . » V H H . H v H V « V H V H v H 
^ ^ ^ ^ O O ^ ^ <-» r-. *-s . . . . ^-« ^ . v r . . 
. . . . ' v ^ . ' . . ^ .^ . . - — - • - . - - - - - - - -

O O O O O O O O 
O O O O O O O O 

O O O O O O O 
O O O O O O O 

> > » > > : » > > > > > > > > > 3 C Z Z 3 Z X 3 t Z z z 2 Z 2 Z is 

r O K i i o r O C O r O r o i O f o r o i o r O r O r o p o 
« » - s r 5 i a » 5 r = T ^ c- ;T sx =1 SI 3 : ; 

-o 

- 1 
- 1 
U l 
3 

N Z 
0 1 HH 
¥ .1 1 — 

Z X 0 5 O 
O 4 
iC Z 
O 

V o 
o =• 
o 

z u. >• 

•• «• Z X 

• V 

0 5 
C O 1 -
I H » - 2 

A i 

•• CO 

z 
1 -

1 - O Ul 4 
4 UI Z > O - I Z X 
3 - I C C O 
- I O O ffi 

O 

o 
o 
I D 
=J-
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ê  o 

t a t : 

X x 

iC 
3 

LA 
in 
t r 
o 
o 
O 4 I 
M X i n 

3 
N 
U 
UI o 
X c 

• 05 > 

N N 
CS CS 
3 3 

Ul u t z c 
4 HH 
X cc 
I - o 
UJ - J 

o o 
X 4 
O X 

o z 
3 C 
Z ffi 
3 X 
X 4 
3 O 

0 1 

N 
O 
t : 

N 
ta 
3 

00 

. z 

03 
Z 
N 
O 
ts 

o 
C9 I 

N . t a • 
t a 3 

CO 
I -
- 1 
o 
> 
HH 
- 1 
- J 
y.< 
Z U' 
.-^ IT 
X AJ 
t u 

cn CO 05 
:^ -3 Zi 

4 4 4 
I - I - H-
05 05 05 

N 4 
t s X 
O I -

Ul 
- I Z 
N Q 
ta X 
3 3 

- J 
Z X 
X o o c u. z 
3 O 
Z X 
O 3 
X HH 
ffi a 

N 
ts 
3 - 1 - 1 

N N. 
z ts ts 
X 3 3 
c 
L . UI Ul 
O Z Z 
X Ul Ul 
C 3 tM 
- I _ I z 
X C U l 
o I - t n 

- 1 UI z 
^ - I O UI 
t s N . HH - I 
3 O X >-

3 O X 
uJ - » l -
3 UJ X UJ 
Ul z o o 
IM U l X 
Z IM U l 3 
U I Z Z - I 
ffi U l U l X 
C 3 1 —1 O 
X —1 > - 4 
O > - X X 
- I X I - I -
X I - I U J J 
O LU Z > -

; l u : 
Z ' 

I t u ; 

t J CJ I - - H 1 
HH HH I I . 
3 1 a - H 00 : 

I 4 I 
- X I 

4 O 
Z HH N 
HH I— 00 
Z Z 3 
• N U l X 

O - I I - z 
4 3 3 

ts ca X *-* 
LU 3 
a tu z 4 

I - o -1 
I U 4 HH I 
X X I - ' ^ 
3 O O 
I - "^ 3 Ul 
4 ta o ^ 
X Z IU > 
I U HH X I— 
X X I HH 

z z z > 
t u 3 O HH 
I - X H H I -

«-> I— o 
X 4 3 
U l z c a 
I - O HH Z 
4 _ i X C 
5? X O O 

4 
r o CO 
Q 
O 3 
4 I -
o 

X 
05 C 
4 *.> 

X 
- I X 
N 
t a Ui 
z z 

y.. 
- 1 1 -
4 
I - . . . 
O CS 
I - z 

CO fcHH 
I - > - X 

Z HH 3 
3 Z X 

X 4 Z 
3C O 

X - 1 - I 
X 4 U 

in 
VH 

X 

OC 
c 
H-
o 
Ui 
- I 
- J 
3 
o 

X 

03 

1 X 
I U I 

o u; X ts 
z X tt c 

3 - 3 X 
U l H - X X 
- 1 . 
a I - J _ i 
Z X X c . 

00 CO <T5 CO _ 

t o : 
X 

tr. 
->• o 

v H A j r o a t n < o o o v H v H r o i n ^ O v H . O O o o t J - o t n o o » o 
o o o o o o v H r o o t ^ A j r - - o » o o a " f l O ^ H H i n ^ o ^ O v H O v H 
- H - H v - - H v H v H o o r o r o ^ 5 T : T i / i i n i n v H ^ o c > o ^ a o a ^ 
A J M A I A J I M A j a = T a ^ S T C » = r 5 T = i a - C r O O O O O O A 1 0 
r o r o r o r o r o r o r o r o r o r O K i H i K i t o t o r o r o o o o o o o r ~ e H 

v H A # r o C T i n . o ^ - a i < r o » H . A j " o a ^ m > o r - e o c o - H A j r o ^ i n 
O C 3 C O O O O O O v H * ^ v H V H v H v H « H v H v 4 v H A J A J A l r \ I A i A l 
o o o o c > o ^ o o ^ c > ^ o » ^ c - o ^ o c a o ^ o o o o 

c o o o o o ^ o o o o o c j o o o o o o c r o c c o c 
o o o o o o c ^ o o o o o c o o o o o o o o o o o o 
o o ^ ^ o o ^ o o o o c ^ o o o o o ^ o o o o o o 
o o o o o o o o o o e c s e o o o o o o o o o o c c, 
O O O O O O C C O O C O O C O O O O C O C C O O O 
o o o o c o c o c o o c o o o o o o ^ o e o o e c 

IT. 
IC 
ec 

CO 
HH X r -
Z I -
3 3 - 1 
-X. - 1 
C I - U l 
Z 4 Z 

O —• V-
in o —i 

C IV 
LA LT. 
rO 

> - X U l 
H- 4 L ; 

z x eo 03 
O O I - z 
H H l — Z t -
I - O IU 4 
4 IU Z > 
O - J Z X 
c - I o cn 
- I C O ffi 

o c 

I - 03 
Q U 

I - o 
Ul cn 
X IU 

o a 

i n o 
i n UJ Z 
O X X 
O ^ 00 t s 
O 4 I I • -
SI X i n X - 1 3 

CO z 
. « • * » « « • 3 
w Ul X t s 
Z X X C 

> - 3 X t o 
U l l - X X H I 
_ i CO 
X - i _J - 1 > - c 
r X X X - 1 HH 
4 Z Z Z 4 
eo CO CO en 3 

4 

- J ^ N N 
• N CS CS t t 
t s 3 3 3 

~ I - t - 3 
tu o a 3 
•- a a 3 
4 1 1 1 
a - - -
o X X X 

X X C X 

rO o in <r> 
AJ e o — 
o r o fO M 
e^ <^ <> c-
rO rO ro ro 

' H A l r o T 
O O O C 
o o c = 

O O O C 
O O O O 
O O O C 
O O O C 
O O O C 
O O O O 



o o-
— <c 

N 

Al 
N 

LU Ul 
CS H-
< 4 
X 3 

O c 
o o 
o o 

o o c 
o o c 
O AJ C 

o c o 
» o c 
VH VH O 

O o 
o c 
o o 

• • • • • « • • >- >- X Ul 
ffi ffi C 3 

03 3 
a a HH o 
UI Ul > 
X > X 3 
Ul HH UJ Z 
> UJ X r 
HH o 3 U. 
- 1 UI 03 
Ul tt 
3 I 

* r 
—I 

• O O O 
I o o 
N N N 
c e o X 
IO c O Si 
N N N N 
o> o o t ^ 
O O O O 

-Jl -.JJ 
ts > 
HH JJ 
X - 1 
1 -

t 
1 or 
1 1 -
1 z 
1 
1 -z 
1 < 

03 tt 

1 
<s 
C 
2 
4 a: 
H- i -
03 Z 
1 
1 iC 
1 3 

c 
c 
o 

• 
o 
- H 

o 
c 
A l 

• c 

c 
c 
o 

« 5f 

o o o 
o o o 
c o o 

• • •• o o o 
u i t n — 

V V V V V 

c o o o o 
vH VH vH vH vH 
O O O O O 

o o o o o 

Ul a - I a 
>- > a . tz 
4 O Z HH 
C X O X 

o Ul 
- i f f i X 

O O O O O O O O O O ^ ^ O O O O O _ l 4 f f i 
v H v « t n o i n m t n t n o i n v H A j i n i n i n i n o o _ i 4 — i 
O O O v H O ^ O O v H O ^ ^ O O O O C o —JX 

o o o o o o c o o o o ^ o o o o i n 03 
ro 

V V V V V V V V V V V V V V V V V V V V V 

o o o o o 
O VH —4 l / l O 
vH o o c o 

O O O O vH LU 
X 

O O O O ^ O ^ O O O O O O O 
0 . 0 3 v H o o A j o o o o o o r ^ 
*— v H ^ C O O v H O O O ^ O O O 

e ^ o o ^ ^ - c ^ o A l v H m • H l n o o 
03 W VH A l 
Al A l 3-

V 
'.J 

Ll^ 

CS 03 
4 t u 1— 

H H X 

-" J — 
; : X X 
HH X Ul 
1 - 3 X 
O 03 
Ul a 
1 - X UJ 
o UJ a 
X I - z 
X 4 4 

Z X 
- 1 X 
4 0 Ul 
1 - HH 
Z _ I U J 
Ul ffi - 1 
Z 3 X 
z X Z 
3 4 
X I I CO 
>-> c 
> c 
z z ut 
Ul O 1 -

HH O 
03 CO Ui 

•It 

* « 
3 
U l 
3 
3 
• H 

1 -
z 
C 
o 

« * * 

3 

c .0 o 
^ A l i n 
o o ro 
X Z -H 

X X >-

N 
t s 

ta ta ta 
3 3 3 

a IU IU 
o c a 
a o a 
I I I 

X X X 

- J N 
•N t s 
C9 3 

HH 4 
X a 
a z 

O X C 4 - 1 

N 
OC ts 
O 3 

t - IU 
Ul HH 

z a 

UJ 
a - 1 
HH N. . 

- 1 X t s ' 
- I N C 3 I 
N ts X 
ts 3 IU X 

- 1 - 1 3 O I 
N N K X - ) • 
t s ta IU o o X I 
3 3 Z - 1 _ » 0 I 

Ul X Z >- I 
Z Z X O O X 
HH O X 4 4 3 
X HH 4 I - I - X 
a X X X X »-
Z I - O Ul ul Ul 
UJ lU I - z X z 

N ts 
CS 3 
3 

N - I 
CS N 
3 CS 

3 
3 
O Z 

X 4 4 IM X 

4 HH I 

z a; 

UJ 
z 
4 -J - I 
C N N . 

- I X CS ca 
- I V C 3 3 
N. ta - 1 
ca 3 X tt Ul 
3 O O I -

X - 1 4 
a UJ 4 X z 
I 3 - Z U O 

<r - I Z 4 X 
• HH 4 - I >-

Al 03 ca 4 a 

N. 
- i c a 
N 3 
ca 
3 Ul 

z 
Z HH 
4 rsi 
m 4 
OJ Z 
cr 4 
3 > -
a o 

N 
- I - J 
•N 4 
ca CS 
3 

tu 
. - % l — 
ac 4 
t u X 
I -
z <-< 
3 ca 
o z 
CJ t.^ 
^ X 
05 3 
O X 
U fc' 
3 
ffi 3 
X c 
Ul -1 
I - u 

l n o ^ - o o ^ o o o c o c o o o • o ^ o o o o o ^ t n 9 r o r ~ o o c ^ 
v H A l A l r 0 5 t l n t o t ^ ^ ^ o v H f u ^ c > . - • » o ^ - o r o r o o v H A J f f • o l n e o l n 
i o i O f O r o i o r o r o r o r o i 3 - : T 5 f ^ i n m t n - o - O H - i ^ « f f i A j » r ^ o o 
t ^ c ^ c r ^ c ^ a ' ^ O ' t y ^ ^ O ' O o ^ o ^ c ^ ' O C ' ^ . o ^ C ' ^ . v H v H v H A j o 
r O f O r o r o r o r o r o r O r O r o r o r O ' O e o i o r O f O r o r o r O i o r > - i O f f i c o « > o 

l n - o ^ • f f i c ^ o • . H A l r o l 3 l n • * r > • « . ^ ^ o - » A l r o 5 T l n ^ o ^ ^ ^ 3 0 > o — 
O C O O O v H ^ V v H v H v H v H v . V H V . V H A j A l A i A l A l A l A l A J A I A l l O r O 

O O O O O O O O O O O O O O O O O O O O O O O O O O C 

o o o o o o o o o o o o o o o c o o o o o o o o o o c -
O O O O O O O O O O O O O O O O O O O O O O O O O O C 
o o o o o o o o o o o o o o o c o o o o o o o o o o c 
O O O O O O O O O O O O O O O O O O O O O O O O O O C 
o o o o c o o o o o o c o o c o c o o c o o o o o o o 
O C C c o c o o c c o o o o o o o c o o e o o o o o c 

X 
o 
h . 
O 
U l 
- 1 
_ I 
3 
O 

—i 
X 

— CO 

- 1 4 
- I X 
Ul LU 
Z HH 

• • • • M • • 
Z X 01 01 
O O l - z 
HH 1 - Z l -
f - O t u 4 
4 UJ Z > 
O - I Z tt 
3 - 1 3 CO 
_) O U ffi 

o o 

X t s 

P 5 
c z 

ro N HH 
LA O 
i n t u z 
O X z 
o X to t r 
O 4 1 1 
M X i n HH 

•••••••• 3 U I X IS 
3 X X O 

>- 3 X 
U J I - X X 

X _ I _ 1 - 1 
Z X X X 

1 -
u 
X 
c 
H-
co 

r-
r 

03 
X 

CO 

•— CO 

>-_J 

z 
o 
t - i 

t -
X 
• H 

X 
o 
tn 
u : 
3 

3 
3 

3 
? 

a 
»-l 

00 IU - I 
4 CO N. 

05 ca 
Z 00 ffi 4 Z 

Z 4 X • 
00 - t - 1 o 

05 4 - 1 t n N. N 
4 N 4 ca t a o 

_ i t s 3 3 ffi 
- 1 N X 3 - 1 " 
N cr >^ Ul t u ra 
ts z CO - 1 ^ n j u j c s - i - 1 
z 4 z o o X o - 1 3 ffi ffi IU ca 

- 1 o CO VH cr 4 4 - 1 X 
— 1 4 — 1 eo i n o 5 4 i u x t t f f i 
4 l - N 0 5 4 C n 4 X - I U J I U 4 C O 
1 - O ca 4 4 05 t u ffi > : > tt 4 
O l — Z —1 — 1 4 > - 4 0 0 1 U 
H- - 1 - N - 1 - N O X U O 1 - - I 

t u — i N . c a N . t a - i o t u i u u i — I N 
4 i - 4 t a z t a z N . u i > x a H H t a 
H H H H i - s z ta X C U. 3 
Z X O - 1 - I Z O - t - i 
O 1 - 1 - - 1 4 vJ 4 tt Ui 4 4 - 1 - t 
Z HH 4 H - 4 1 - - 1 4 X »- » - 4 4 
z z • I - 0 I - 0 4 I - O O 1 - H -
4 05 O 1 - O »- 1 - Q - 1 1 - 1 - O O 

• • 0 3 1 - fcl- fcOI-4 • 1 - 1 -
z ec fcLu fciui- fci-z fc • • 
l u u i o t u c i u a fcooscoiuv 
e i - X O H H H v H H 4 H H » - H H _ 1 3 X 
O 4 X HH X 4 X O Z fcZCSZ 
x t t c o z o t k C H H i u a i u z H H o 
l - l - 0 4 _ l _ 1 3 _ I C 0 4 _ I U 1 0 3 f f 
H H I H Z > X 3 - | H H X I U U i X U J U i 
3 z x u o c n u . o 3 , < — I C O X X Z 

o o i n o o m - H . O A i v H r - . o o c 
v H r o j 3 n j ^ 3 - i n t n o u i 5 r ( O o o 
• o - o - o ^ > - e ^ < ^ < ^ ( ^ o o • H ^ - r o o • 
O O O O O O O O — V H - . A I O — 
o o c s ^ o o o o o o ^ f O r n - r ^ 

- H A i r o a - t f i O f ^ f f i C T - O H H A l f O C -
O O O O O O O O O V H V H V H V H V H 
o o o o o o o o o o o o o c 

o ^ o o o o o e o o o o o o 
o o o o o o o o o o o o o c 
o o o o o o o o e o o ^ o o 
o o o o o o o o o o o o o c 

CO en 00 03 z 
o o o o o c > o o o o o < » o c 
c ^ o o < = > ^ c o o c : > o o o c 

X a 
UI 3 
X r 

http://ooinoom-H.OAivHr-.ooc


-H a : 

AJ 
N 

< 4 
X 3 

1 
O O O O O O O 
O O O O O O O 
o o o e r \ i o o 

• # > • « « • a- in o o .o in «H 
VH r o =3- r o r o i n 

AJ S-
A l 

• • • « • « . « V > - X u i 
a ; X 3 c 

03 3 
3 a HH o 
U i U l > 
X > X 3 
U l HH U ' Z 
> u : X 3 
HH o 3 U. 
_ i u l OJ 
U l X 
e 3 

4 

—' 
t o -O 
t o OP 
N N 
r o «> lO 
C O X 
N N N 
C — O 

• • • • M • • 
UJ O - J 3 
1 - > X 3 
4 O Z HH 
C X 3 X 

O UJ 
- I X X 
- 1 4 I T 
O - 1 4 _ I 
O — I X 

OT 

LB - J 
t s > 
HH UJ 
X _J 
1 -

1 a : 
f H-
1 T 

1 -3]̂  

1 4 

CO X 

3 
a : 
4 
3 

^ 4 I 
1 - H-
03 Z 
f 
1 ^ 
1 Z 
1 y.1 
1 cc 
1 3 
1 

1 -
- 1 
3 
03 
U l 
X 

C c 
c o 
= A I 

o o 
c c 
o c 

• • o o 
i n c 

o 
v H 

c o 
c o 
c o 

• • o o 
VH U l 

« •!< o e c e 
c o o c 
O O O O 

• « • • O O O O 

c o in in 
o o — 
i n VH 

o 
c 
o 

• o 
i n 

c o 
o c 
c c 

• • c c 
O VH 

o 
i n 

o o o o c t n o o o o o o c o o o o o o o o o o o o o c o o o o o o o 
o o o c c o o o o c o o o m o o o o o o o o o o o o o o o o o c c c 
o r o o r u v H o o o o o n j o o A i o o o o o o c o o o o o o o o c c o o o 

o ^ - o o c o . o • - • o A l v H a > c ^ o o t o . A v H o r o l n m r o o l n v H O I n f f i 9 ' A J H H C o 
r » - A J 5 v H l o c o t n t ^ A I ^ ~ < o o e o - H r * - o-s? 
o r o JTvH vH V H A I r O v H A J « - 0 
VH r o 

t s eo 
4 Ul t -

t- l OC 
Z - I c 
3 X X 
HH X UI 
H- 3 X 
O 00 
Ul a 
I - K IU 
3 UJ C3 
tt I - Z 
X 4 4 

Z X 
- I -X 
4 O U l 
H - y . t 
Z - I i i i 
Ul t o —I 
Z 3 X 
Z X Z 
O 4 
X b. eo 
HH O 
> c 
Z Z lU 
Ui O » -

HH O 
05 05 Ul 
>.^ y ^ . . ^ 

3 > UJ 
z HH en 
HH a 

z 
c 
o 

•k 
•it 
•It 

Z 
3 

O 

z o 

O - I 
4 

ta ta 
IU 
a UJ 

Ul 4 

tr tr 
3 
t - ^ 
4 t a 
tt z 
U l HH 
X X 
z z 
UI 3 
I - X 
X 
t u s 
I - o 
4 - I 

IS 
z 

. - . i n - I 
X Al X 
HJ z 
»^ ra 4 

03 
- 1 s 
4 O 3 

• HH I v ( -
I H- t o 

Z O tt 
. Ul X 3 

I - Z HH 
C 3 X 
X fc* X 

s 
Z •< Ul 
o -I z 
HH I t - l 
I - . ^ h-
O O 
3 Ul ^ 
a ^ t s 
Ul >- z 
tt I - 05 HH 
I H H l - X 

Z > HH S 
O HH Z 3 
HH I - 3 Q. 
H - O fc* 
4 3 X 
a a X z 
HH Z O 
X O X - J 
a o X u 

z 
o 

CO * 

^ m 
e- o 

t a t s 

X X 

• • •• < - U l 
C 1 
~ 3 
X a 
LU C 

X z 

i n 
51 
O 
i n 
fO 

>-t -
t . t 

-) • H 

o 
4 
U . 

o <> o i n o 3- o 
HH i n <> c o o VH 
o o e o 51 o 3. 
o o o O <9 Al o 
o o o o o r». t r 

i n ^o t~ eo t^ o VH 
V. VH - . vH _ Al AJ 
O O O C7 o o o 

o o c o o o c 
0 ^ 0 0 0 0 0 
O O O C3 C O o 
O O O O O O O 
O O O O O O O 

o o o c e c o 

Ul 
IC 
o 
HH 

cr 
t ^ ffi 

Ul - I 

z tt cn 00 
o o I - z 
HH t - z I -
I - O UJ 4 
4 U J Z > 
o _ i z X 
O - 1 3 03 
- I O O X 

O O 

t s 
X 

UJ o 
z z 

rO • - • • H 
^ I -
!> 3 Z 
ro 0 2 
vH s X t s 
O 4 I I 
ffi tt "H HH 

3 UI X t s 
Z X X O 

V 3 tt 
UJ I - X X 

Z X X X 
4 Z Z i 
CO en CO CO 

i n 
f V l 

o 
N 
en 

ro 
o 
o 
4 
o 

03 ; 
4 

03 
03 4 

N CS 
ts z 

- I 
N 

CO ta 
• - z 

4 I— 
>- o 
O I -

I z 
I 3 
I HH 
I I -
I X 
I y ^ 
I tr 

y - o 
U l CO 
X UJ 
o a 

00 

3 4 HH HH 

X 
o 

X HH 
o 
HH > -

ffi 

ffi - > 
4 

- J Z 
4 4 
Z 
4 4 

O 
4 
O 05 

4 
CO 
4 - I 

N 
- I t s 
N Z 
t s 

ro z t u 
C - I 
o t u ffi 
4 - 1 4 
O ffi K 

4 Ul 
03 tt >• 
4 t u O 

> O 
. J O I U 
N O X 
CS IU 
Z tt - i 

• >- o 
X I -

• o • 

O I - . 
Z HH I 
Z Z I 

> 4 I - • . • • » -
tt HH 
o z 
ffi HH 
4 - I 
- I 4 

3C 
X - J 
X 4 

IU Ui 
ta I -
o 4 
ac c r 

z z 

X 
o 

X HH 
o 
HH > -

ffi 
>-
ffi - I 

4 

-I z 
4 4 

4 05 
Z 4 

05 - i 
4 N 

ta 
- I z 
N 
ta IU 
z - I 

ffi - I 13 
Ui 4 0 0 
- J X CO 
ffi t u CO 
4 > 4 05 
X O 4 
t u O - J 
> Ul N - 1 
o tt ta N 
o z t s 
Ul - i z 
X 4 - 1 

I - 4 O - I O • - 4 
O t - I - 4 »- O I -
lU O fcl- « t - o 

fcl- Z O Z fcf-
03 fc3 I - 3 I U fc 
CO Z IH teHH o liJ 
Ul 3 03 Z COHH t -
Z HH LU 3 0 5 tt 4 
a O Z HH 4 O l i . 
X - J ca a t - - t _ i 
4 4 4 o o X 3 
X O Z eo X U 0 5 

X 
o 

o >-
HHOt 

ffi 4 

- I 4 
4 
Z Ul 
4 ffi 

CO 
4 4 05 

ffi 4 
CO 
4 (O - I 

4 N 
- I t s 
N - 1 3 
t a N 
3 t a I U 

3 - 1 
U I CD 
- l U l 4 
C - I X 
4 ffi LU 
tt 4 > 
l U K O 
> • U l O 
O » I U 
O O X 
U l O 
tt Ul - I 

X 4 
X K 
4 - J O 
» - 4 f -
O H - fc 
H - O Z 

• 1 - 3 
O fcHH 
H H Z - I 
Z 3 - I 
U l HH > -
05 tt X 
X 4 Ui 
4 ffi ffi 

ffi ffi 
O O 
• H HH 

X 
o >- >-
HH m ffi 

> - - I - I 
ffi 4 4 

z z 
— 1 4 4 
4 
z a X 
4 o o 

05 
ffi 09 4 

4 
03 - 1 
4 -1 N 

N ts 
- I t s 3 
>» 3 
t s Ul 
3 u: _i 

- 1 ffi I 
Ul ffi 4 
—I 4 X 
ffi K Ui 
4 bU > 
tt > O 
IU o o 
> O U J 
O Ul X 
O X 
IU - I 
tt - I 4 

4 I -
- i l - O 
4 O l -
I - » - fc 
O fcZ 
l - Z 3 

fc3HH 
Z HH Z 
O Z O 
OC C^OC 
O 4 X 
ffi O O 

X X 
o o 

>- > - 1 
ffi ffi 

- I - 1 1 
4 4 

' X 
o 

C 3 
o o 

00 en 
4 4 

CS CS 
3 3 

ffi ffi 
4 4 

OC cr 
Ul Ul 
> s» 
0 0 
o u 
t u t u 
X X 

4 4 *- •-
O O 

t - OC 
_ i ur 
4 X 
ffi X 
s o 
0 0 

4 
UJ 
U_ ffi 

X 
en 
4 eo 

4 

X X 
u u: 
.M t-t 

X X 
>- o o >-
ff. HH HH X 

- 1 > - V - 1 ; 
4 O ffi 4 I 

4 - 1 - 1 4 
4 4 

z z z o c 
Z 4 4 05 
05 HH ta 05 
4 Z 4 4 

_ j e o 05 - 1 
N 4 4 N 
t s t s 

X 
o 
t - * X 

o 

4 4 
Z IU 

>• 4 «n 
01 03 
4 z 4 

t s N 
3 ca 

Ul Ui 
- 1 - I 
ffi ffi 
4 4 
X X 
Ul Ul > -> 
O 3 
o o 
Ul Ul 
K tt 

Ul t s CS Ul 
- 1 3 3 - 1 
ffi ffi 
4 IU Ul 4 
X - I - I X 
IU C ffi IU 
> 4 4 > 
O K X O 
U Ul LU O 
LU > > Ul 
X a o tt 

o o 
_ I t U Ul - I 
4 X X 4 

C - I - 1 o >-

N 05 N 
t s 4 t s 
3 3 

Ul N.U1 
-t ts -1 
X 3 C 
4 4 
X IU X 
IU - I U I 
> ffi > 
C 4 C 
CJ X O 
IU l U U J 
X > c 

o 
- t o - I 
4 IU 4 

OC t -
O O 

4 4 U I O O Z fc4 fc 
I - I - 0 0 I - 1 - 3 Z I - Z 
O O U I fc fcHH3S3 
I— f - Z _ l X I - H H » — HH 
fcfc4Uiiuza fcZ 

z a c a 3 e : > C 4 o u j 
C 4 Z O - 1 X Z Z - I 
X U 1 4 H H H H H - 4 I H U 1 
H H — i z z e o c n > i M m 

ta 
z o 

• Ul 

u 
>-

O ffi 
f? N 

ts 

LU Z 

X 03 

4 a 
tt HH 
U l - I 
H- O 
- 1 0 3 
H-f 
h . 3 

U l 
- J > 
4 - J 
I - O 
O CO 
* - 03 

• HH 

t u a 
a - J 
»H 4 
CO »-
Ul O 
X I -

l n p o o o ^ o o . o ^ - 9 ' r < • o t n v H . A A J ^ > A i ( ^ J ^ - a r ~ A J t n - H t n ^ f c r - A l r ^ > A l r f c 0 9 ^ 
t > o v H — » r » < A i o v H A i A j r o ? r a - t n i n o o v H A j A i i o i o ^ a i n t n ' « i ~ e o f f i O ' ; T o o 
o a ^ T o . O f > • ( ^ ^ ^ a • ^ ^ ^ ^ e ^ < ^ ^ ^ ^ ^ o o o o o o o o o o o o o o o o v H r o r o 
0 0 0 0 ^ 0 0 0 0 0 0 0 0 0 0 — « - H v H — « V H « . « V H v H V H V H v ^ v H v H v H V H V - a v H O O 
o o o o o o o o o o o o o o o o o o o o o o o c » o o ^ o o ^ o o ^ . - f ^ 

-1 c 
en z 
X 

eo 

>- e 
< 
4 



AI ej-
VH ec 

rv 
N 

t s H-

X 3 

t s u : 
t s > 

>- >- X U! 
X X 3 3 

03 3 
3 3 HH o 
U Ui > 
X > X 3 
UJ HH lU ^ 
> U! X 3 
>-• U 3 Li. 
- I Ul iT 
Ui X 

X 

c o 
o c 
N N 
o o 
o c 

: a _: 
• > X 
; L l 2 
X c 

o 
I ffi 
I 4 ffi 

- I 4 
i _J 

CO 
c 
a. 

4 X 
•— .— 
eo 3 

c c 
o o 

03 
U l 
X 

V V V V V V V V V V V V V V V V V 
t 

o o o o c s o o o ^ ^ c o o o o o ^ o c s o o o ^ ^ 
o o o o o o o ^ o o o o o o o o o o c o o ^ o c 
O 0 O 0 C » O C C 0 O C 0 O O 0 0 O O C O O A 1 0 0 

t s 

X 

X 

>-

z 
z 
c 
o 

c 
o ; a u . ro X 
a 4 X z u ' —1 
3 z X X t : .». 

t s > 
• * M M • • p-i UJ 
>- > - tt LU X - I 
a : ffi a 3 H -

03 3 
a a HH o 
Ul Ul > 
X > X a 
u : HH LU 3 I 
:> ' j J X 3 I X 
HH o 3 U I t -
—1 ' j j CO I i : 
UJ X I 
3 3 f Z 

4 i 4 
- J 03 X 

r » r^ 
CO E 
N N 
( > V - I 
C O : 
N N • 
O- A l ' 
O vH . 

a -1 
> X 
o z 
X c 

o 
X 
4 C 
- i 4 

03 S 
I 
I 3C 
I Z 
I HH 
I X 
I a 
I 

I =3- i n o 
vH «o s r 

o . o i n vH 
r o r o t n 
A I ^ 
AJ 

I X 
2 ; 
t r . 

3 
03 

o o o 
O O =T 
O O CVJ 
• • • 

•a vH o 
i n Al 
f ^ r o 

t s CO 
4 U J • -

. . * X 
3 - 1 3 
3 X X 
HH X U l 
1 - 3 X 
O IT. 
Ui a 
• - X lU 
3 u : 3 
X ^ z 
X 4 4 

Z X 
_ J X 
4 O L U 
H - HH 
3 - J U ' 
UI ffi - 1 
Z 3 X 
3 x z O 4 
X b. CO 
• H O 

> c 
3 3 U ' 
LU C i -

• H U 
0 3 OO U I 
• H H H _ | 
3 > U ' 
Z HH CO 
HH a 

•» 
« •It 

3 
Ul 
3 
z 
HH 
1 -

z 
o 
o 
•K 

* 
* 

X 

N . N N 
t s CS t s 
z z z 

c? 

:> 

HH t s 

4 4 4 
I - I - I -
03 en CO 

c- -o 
^ r j 
e c 
C. Z - H 
. . . z 
t : t r 

0 3 

^ 3 
2C 

3 

C 
i.*^ 

^ tr-

?o 

•• >-
i—1 

—, 

ts 

-
CO 
4 

_ J 
N 
ts 
3 

- 1 
4 
1 -
3 
1 -

• > • 

X 
3 
O 

LJ 
r 

O 
O 
5 -
v H 

r~ 

t r 
3 
1 -
U 
u 
^ - 1 

t J 

—1 

^ — 0 3 

- 1 4 
- J X 
Ul I J 
z 

•• 

HH 

• V •• •• Z X 0 5 0 1 
D O »-
t . 4 

7 ^ 

• - Z 1 -
1 - O t u 4 
4 U J Z 
U - 1 z > X 
C. - J . C to 
-J 3 

AJ 
i n 
I T i 
c 
o 
o 
rsi 

•• 3 
TV 

u 

•̂  4 
X 

•• 

o 

^ 3 

1 -
C 
N 
t J 
UJ 
X 
03 
I 

in 

.. Ul X 
X K 

3 

C 

o 
3 -

> 1 

> 
•• ts 

^ - —* L L 
U J 1 - X X 

3 . 

^ 4 
CO 

- 1 
X 

m 

- 1 
X 

» 

- I 

^ to 

1 -

Z 

o 
» H 

r-
X 
HH 

^ o 
u j en 
X 
o 
1 — 

eo 

1 -

! CO 
3 

CO 

C3 

>-
c 

^ 

U J 
3 

3 
2 

3 
3 

3 
H - f 

03 to 
^ — • 

N N 
t s t s 
o o 
- I - 1 
N N 
t s t s - 1 

ts 
Ul Ul 3 
= a 
4 H H U l 

X X z 
1 - 0 4 
U I - I X 
Z X H-

CO 

z 
N 
o 
t s 

^ N 
ts 

~ m 
t o LU Z 
z z ^ 
N . 4 O 

ta X o 
O 1 -

U J - 1 

-1 z ^ 
C O U l • N O t s 
X 4 C t s X 3 
a X X 3 o 
- 1 1 - o 
X u u 
O 1 - X 

N 

o 
ts 

05 
03 Z - 1 

03 Z N N 
Z 03 N O t s 
N z o ca 3 
O N t s 
ta O - J U! 

ts - 1 N Z 
- 1 N ta Ul 

- I N - 1 t S 3 - 1 
N. ca N 3 >- —1 
ta 3 CS UJ X N 
X 3 UI Z 1 - CS 

Ul Z 4 U J 3 
- 1 U l Z UJ UI X c 

o 

ta 
U l 

a 

> . - i a u i z - i » - x u i u j 

.-* X 
U l 
fc-f 

_ I 
4 

Z l - l 
* . * t -

z z 
N . U 1 
- 1 1 -
4 O 
t s X 

UI z 
t - o 
4 H H 

I S ' V H H _ I 4 > - U J C Z X X H -

3 t a x >- X x o - i u j 
3 0 X I - I - X X _ J 

Ul _ J I - U J U J 0 0 3 -
- I - I Z I U X U I O C - I H H X 

3 
1 -

C J 

4 O O 
X 

y-4 

i n - J 
A J X 

re 4 
0 3 

z 
o c 
N H -
tn 
C X 
X 3 
Z HH 
3 X 
w c . 
3 
4 U l 
_ J Z 
1 HH 

' - v • -
O 
UJ . - . 
w t a 

Z UJ V z 
N - N u i z o o t t x x a i - u i H H t t 

- i z t a t a i M u j x c o o i i u x x i 
Z X X 

tt u c 
HH o o o U. 
3 Z HH 

0 3 3 
Z ffi 1 

u. z s 
c o x 
Z X c 

e x A l O ffi_l 
X 4 fc 
ffi O ' H 

C L t . * ^ 

3 3 Z N ( U O - I - I H H A I C Z z z 
U Z Z - l X X t t fctt Ul 3 o 

U J l U f f i u i l U X O O » - - H O I - X H H 
Z Z O f f i - l O H H H H l I . J 

u i u i x - i 3 - 4 a a - H c o x 
3 r M 3 > - X X I 1 fcZO 
- i Z J Z I — I - - H V H - « 4 H H 
3 t U X I - t U U l fc fc fcXX 

ffiaOI-OOlLlZH-vH»HvH(-|-

-< AJ ro ^ m -o 
o o o 
..̂  —* ^̂  AJ A l AJ 

o o o 
*.* *̂  .̂* A l A l AJ 

..H AJ i O = r i n - o 

c o o 
o o o 

o o o 
o o o 

o c o o o o 
o o o 
o o o 
o o o 
o o o 
o o o 

o o o 
o o o 
o o o 
o o o 
o o c 

X 
U I 
1 -
4 

z 

^ 1 -
4 

1 - e n HH 
HH I - X 
> t . t T 
I H Z 3 
H - 3 X 
O • - ' 
3 X 

s a a X 3 
O HH 
- t X 
l l_ o 

o o v H . H r o t n . o ^ - a 4 > o o t 3 - o 
v H - o o ^ H A j r ^ o o o a ^ s * 
o o p o r O C T e r t T t n i n i n ^ 
a-=r= i3-=T5r3-^=Tsro^ 
roroporororororo iororo 

^ - x c ^ o — A i r05r in -o r -C o c V H V H V H V H V H V H V H V H 

o c o o o o o o o o o 

o o o o o o o c o o o 
o c o o o o o o o o o 
o c o o o o o o o o o 
o o o o o o o c o o o 
o c o o o o o o o o o 
O O C O O O O O O O O 

v H 

O 
o 
o 

ffi 
— H 

o 

o 
o 
c 

in er 
o o 
o o 
o o 

o o 

Z 3 
3 X - 1 
O X L . 

i n o ^ 
o- o O 
0 : 3 - 0 

0 
v H 

53-
0 ^ A i 0 
0 0 P ^ 0 

v H A J r o — HH AJ fVI AJ ."Vi r>j 
o o 

o o 
o o 
o o 

o o o 
o 
c 

o o 
o o 

O O O O 

O O C c. 
O O O C 
O O O O 
0 0 0 
0 0 0 

c o o 

0 

c 
0 

0 5 
H H 

z 
c 
iL. 
0 

z 
0 

i n 

^ 0 
i n 
ro 
v H 

•• 

X 
1 -

.̂  
1 -
4 

V H 

0 

• • 

CO 
1 — 
0 3 

1 -
3 
Z 
- 1 
4 
Z 
3 2 

1 -

— 3 
X 

u. 
1 -
4 

X 
1 -

z 

Ul 
z 
V 

c 
0 
V H 

A J 

OC 

- 1 
- 1 
U ! 

s 
A J 
V H 

V H 

A J 
LP 

•• >- X Ul 
1 — 
H H 
- I 

4 
1 -

L -

.̂  cr 

ec 
_ 1 

. U ' 

0 5 
t - t 

z 
0 
v: 
c 
z 

•• 

CS 

s 
»-1 
X 
c 
X 

z 

•• •• «• Z tt 05 05 
0 
• H 

a > - z 
1 - Z 1 -

l - O U J 4 
4 U I Z > 
0 - 1 
0 

r X 
_ i a 0 ; 

- 1 0 0 3 

c 
0 

a-
ro 
• 0 

a-
V H 

r-
ffi 

• « 

c 
— 
U l 

^ 

0 

3 
4 

3 

X t s 
X X 
1 - 0 
3 Z 
N HH 
0 
U ! Z 

X s 
03 l i 
1 1 

oc \ r f-* 

«• •• •• U X t s 

1 -

X c 
Z. X 

X - 1 - J - I 

«: < CO 

X X X 
3 
0 5 

z ^ 
0: to 

^ 0 
l - H 

• -
X 
t - ^ 

cc 
K O 
UJ to 
X Ul 
0 0 
r-
0 3 

r-
' CO 

X 

CO 

to 

> —• c 
3 

3 
3 

3 
3 

3 
. - t 

N ^ 

^ 
fc 

0 

0 
ffi 
V H 

ro 
0 
0 
4 

CB 0 

U I 03 X 
- 1 
ffi 
4 
X 

4 
CO 

- 1 4 
• N 

Ul t s - 1 
1 - Z N 
- I t s 
H H _ I Z 
U . 4 

1 - - I 
_ t 0 4 
4 1 - 1 -
1 - fcC 
0 > - 1 -

»-fc 

Ul 

a 
t - t 

1 - fc 
H H U I 

z a HH t - 9 
- I X 
4 C 

00 :«: 3 
Ul - 1 _1 
X 

0 
0 

ro 
0 

r-

—« 0 
0 

0 
0 
0 
f -

4 X 

0 - H 
V H i n 
3 - tJ-
0 0 
0 0 

v H V H 

0 c 
0 0 

0 0 
0 c 
0 c 
1 — 1 -

AJ ro f . 
0 
v H 

c c 
-. — 



PO o-
VH I 

ts I -
•a 4 
X 3 

o 
o 
o 

• c 

o o o o o 
c c c c o 
n j o o c c 

« • • • » S O O A ) O 
i n Ul — 

c 
o 
c 

• c 
c 
c 
V -

c c c 
c o o 
o c c 

• • • O O C 
VH U l C 

o 
i n 

« * = o 
o o 
o o 

• • o o 
o t n 
C - « 
v H 

c 
c 
c 

• c 
tn 

c 
c 
o 

• c 
c 
c 
m 

V V V V V V V V V V 

O o o o o c o t n o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 
< a o o r o o o v H O C 5 0 i n o o o © o o o ^ o o o o o o o ^ o c o o o o o e a v H C > 
^ O v H A I O O v H O C O O O O O O A l O O O O O O O O O O O O O O O O O O O f f i f f i 

^ . a o o i n o o o — « i n o - ^ 3 v H i n - H i n ^ ^ H H 
i n . o ' Al A i s T c c i n s r A j 

A l _ VH ro 

r o t n t n i n « H H i n r o c M i n o ^ o o i v i * i n 
vHtr in i n r - i n w i O -H 
o -o Al ? o 

• • • « • * > . > - X •• U i 
ffi ffi c a 

05 
a a HH 
U i U l > 
: r - > s r 
U l HH U l 
> U l X 
HH (_| 3 
- I U l CO 
U i X 
3 C 

4 
- J 

PO 3 
CO at, 
N N 
• - p . . 

AJ — 
N N 
V H —H 

—1 o 

* • • • • « 

3 
o 

o 
z 
3 
u 

.̂  X, 
N 
v H 

• ^ 

M 

Ul a - i o 
r- > X 
4 o S 
3 X C 

o 
- 1 X. 
- 1 4 X 
3 - 1 4 

o 
. . t 

a 
u i 
X 

- 1 
O - J X 

i 
00 

c 
LS 
P H 

X 
H -

0 : 
c 
Lt 
4 
c 

^ 4 

— CO 

U i 

> U l 
.u 

X 
H-
3 

• ^ 

4 

— 

X 
p -

S 

IC 

HH 
X 
CJ 

H-
- 1 
3 
CO 
U l 
X 

o o o 
o o o 
o ro o 

m , , 

o r-. o 
AJ ro 
VH r o 

o 
< l 
ro 

• o 

3-

u ; 
ts 03 
4 U l 1 -

HH X 
3 - J C 
3 X X 
HH X U l 
1 - 3 X 
o CO 
U l a 
1 - X U i 
3 IU a 
X 1 - z 
X 4 4 

Z X 
_ 1 X 
4 O LU 
•— HH 
Z - J Ul 
Ul ffl - 1 
Z 3 X 
Z X z 
3 4 
X l l . CO 
HH O 
-> a 
3 Z UJ 
Ul O r-

HH O 
CO 00 UJ 
• - • HH —1 
3 > UJ 
Z HH 03 
HH a 
—1 
. J 
t — 

^ .o 
= ru 
o ~ 
X z 
z z 
a 'JS 

X X 

• - UI 
X —J 

X E 
U ! 3 
X z 

• I t 

•It 

« 
a 
Ui 
3 
3 
HH 
H-
z 
- 3 
O 

* - t 
te 

05 
»-H 

3 

:>c 
c 

o 
i n 
3 

-.,1 
ro 
v H 

• > 
>-
(-
H H 

_i 
HH 

< 
l -

U _ l Z Z 05 
V _ J - l _ l - l N _ l _ l - l - l - l - l _ i - J - J - l - l _ i - l - l — - l - J - l - l - l - l - l _ l - l - i - l N O H-
^ S N N N N O N N N N N N N N N N N N N N N N N N N N N N N N N N - I N HH 
t c 3 c s c 5 t s z t s t s t 3 t s o c t E t s t s t s t s t s i s t s t s i 5 e t s t s t s t 3 t s t r t s t s t S 4 Z > z 

Z Z Z 3 Z — 3 Z 3 3 Z Z Z Z 3 3 3 Z 3 3 3 3 3 3 3 3 3 3 3 Z C S 3 Z 3 

X X X X 
o x o o o 

a i H t j a . t - t t o — ...t y.1 
O X H H O X O O X X X X X 
H H > 0 H H O > - H - . H H O O > - 0 0 > - 0 

a 3 H H > - H H C f f i H H H H X f f i H H H H f f i l H X 01 
>- i r - > - o > - > - o o i ~ 
ffi-l>- ffi>-HH_tffiffi>->-HH_|>>._)>-IH _J 

4 f f i - i ffi 4 o f f i 4 m f f l 4 f f i a 
- J Z 4 - 1 >- Z - I - 1 >- Z 3 >- 3k 
4 4 - 1 Z 4 - i m 4 4 4 - 1 - J f f i 4 - J - J 4 - 1 ffi H-l 
Z 4 4 Z 4 Z Z 4 4 4 4 4 - I 
< < r 4 Z - 1 Ul 4 4 Z 3 - J Z Z Z X Z - J " ^ - J 

0 3 U J 4 - I Z O X Z Z Z 
4 05 o t o 4 CO 4 4 4 0 0 O U 3 O 4 00 HH t a 05 > 4 i n 

CO 4 2 4 t n ffi 4 0 3 O O U I 4 Z 4 4 0 3 A l »-« 
Z 0 3 f f i 4 e O 4 f f l 0 3 4 U 4 Z Z 

Z 4 X 4 - 1 0 3 - 1 05 - 1 4 03 00 - 1 03 00 - 1 rvl « , UJ 
CO —i - 1 N 4 N - I 4 0 0 N - J 4 4 C n N 4 4 N - l w 
4 e O N - 1 0 3 N - l t S t S N 4 C a v J N 4 t a l a N C O z 

4 t s N 4 t S > v Z - l Z t £ _ l 3 > v t a - l - l 3 - 1 - 1 3 1 3 4 O - 1 
- 1 3 t ; 3 t s N 3 > ^ _ I t i 3 N N - f N N 3 N 4 
N - l X 3 - 1 Z U I C S U I t » N U 1 3 O C S N U i c a c a U l _ i t O H H 
t S N . U I N U l - 1 Z - 1 U l 3 t s - 1 u ; 3 3 t s _ : 3 3 - I U l N O 1 -

- 1 3 - Z t ; _ ) A l CO U l t s - J U i ffi X - 1 3 ffi U l - 1 3 X 3 - 1 tS X 7-
O C Z f f i 0 4 3 - 1 3 C S f f i - l 4 U J 4 m U ! 4 _ I C U I U J 4 l U U J 4 f f i 3 Z U i 

0 0 - 1 4 v H O f f i X 4 f f i X _ l X 4 - I U l X f f l 4 - J - l f c X - l - J X 4 3 1 ^ 
CO 4 - 1 X 0 3 - 1 4 U l X 4 U l X U I X ffi - 1 UJ 4 X ffi ffi U l U l ffi ffi U l X U i w O 
4 C 0 H - 4 U J N 0 3 X - I O 3 U I X > 4 > ' U i 4 f f i S > t t l U 4 4 - r > ' 4 4 > ' . U - l - l X 

4 C I - > 0 5 C S 4 U J f f i 4 > U 1 0 X 3 > t t 4 0 l U > t t X f f i O X t t O > m N C 
- 1 H - O O 4 Z 9 ' 4 O : > O U l O C U l X O ^ a U l U l 4 U U l U i O O 4 t s - 1 z 
N - l I - o - 1 O X - 1 O C t u SH U i O > • U l t u O O S> > tt U l > > U l O X Z U J O 
t S ' N U J l U _ i - I N O U J N U J O t t a x U 1 0 » X O t U O O I U K O O X I U l U HHH>^ 
Z t a i - 4 X N 4 t a U l = > t S X U i O tt03 U J t t O O > - o o X ^ I Z U . H -

Z H H H H t s 1 - Z X C 3 X - l U i - l U l O - 1 X LU U l O - 1 U l U l - 1 C X O 
- 1 X Z _ I Z O O - 1 4 X 4 - I X U 1 4 - I X X 0 4 X X 4 - 1 0 0 t S I 3 
4 _ l > - 0 4 1 - - 1 X U l . J 4 - I H - 1 - 4 X 1 - . L J 4 U l H - H - 4 U l - 1 a 
I - 4 H H Z I - - 1 4 4 X 4 H - 4 a — I O l - _ l 0 4 » - - t — I X O - I — I O » - X 4 t U > - U i 

0 

• ts 
I L 
3 

0 

t s 
U ! 

a 

t u 
3 
H-
4 
X 

0 I - Z Z 0 4 fcl-l- I - O H - I - 4 1 — 0 4 - 1 I — 1 — 0 4 4 l - 4 4 t - 0 O I - I - C C O O L U 
t - a 4 i - i - e o o a _ i o i - o • » - fci-1-4 fcO»-i-i-_i fci-i- fci--i 4 1 - 1 i t -

fct-»e V c 3 »-H-4 •- fci-zoz fcoi-zi— fc004tuooz fc4 fctt>ZHH U I fc Z fcl-X fc • ! - fcZ fc3l-3ZI-03 fcZ 1 - 1 - 1 - 0 5 1 - 1 - 3 Z 1 - C O H H CS Z 
a U I I U U i e n fcOUJOC>-3ZHH • H H 3 • H - H H £ 3 • fcOtU fc fcHH3O00ca»-H^3 
H H | - | - t S - | 4 X a H H l - X H H 3 0 3 Z C 0 Z r fc-l3HHtt>-|-Z-ltt>-HH|-UlZOI-

X 

^ UJ 
1 -

X 4 4 0 e o x H H Z fc3ZHHUi3inHH3z_iHHSu;-i fc4UJUiza fcZHH3«txtt 
O l l . t t X Z > H e O Z U J O O U J O Z l H 4 Z i H 3 > - Z C X 4 Z C B 3 C > 0 4 0 a x a O X 
- l _ l l - l - U J _ I O 4 0 1 4 X - i _ I C a O H - 3 X X X a x X f f i O Z O - l X Z Z t t Z Z H H 
X 3 H H H - ) X l H I > - X l U l U U I 4 4 C O — I 4 0 U 1 4 X C 0 X 4 H H H H H - 4 H H 4 3 0 X X 
O C n Z Z X 0 5 X O 4 - J Z O ) O Z c n x 4 f f i O f f i O O O O H H Z Z e O O 5 ^ r M X X O C 3 X 

o t n o o o . O l n o A l H H o r ^ . o r « • c ^ ^ . t n ^ ~ A l A l ^ - 3 • A l r - l n l n ^ - ^ ^ A J r ^ A J 3 r » . ^ T O c 
3 • 3 K l - • r o t n - O A l O l n e 3 v H A J A l r o o o A J v H A J H ^ 7 r 0 9 l n ^ o r > . e c c > o - c ^ r o o > 0 • o 
^ ^ 0 ' • o • a r > . o • . o ^ - o o » • v H C T • t ^ f ^ o • » H o o o o o o c o o o c o o o ^ o o o o 3 
^ ^ ^^% ^ ^ ^ ^ V A l ^ ^ ^ ^ ^ ^ ^ ^ A ^ ^ * ^ ^ * ^ ^ d ^ ^ ^ ^ ^ ^ ^ " ^ ^ ^ ^ ^ ^ A d ^ ^ - - .. _ ^ ^ . - - - - - - - tf^l # ^ ft ̂ ^ ^ ^ ^ m . 
^ J * J ^ J % * l \ J ^ 9 ^ 7 ^ 7 ^ ^ ^ ^ ^ ^ ^ ^ ^ 7 ^ J ^ 7 ^ ^ ^ ^ ^ ^ « ^ ^ ^ ^ ^ ^ ^ • ^ ^ ^ ^ ^ « ^ ^ ^ w ^ ^ ^ ^ ^ ^ ^ f># r ^ ^ 3 ^ ^ ^ * 

o o o o m o o o o o r ^ o o o o o o o o ^ o o o o o o o o o o o v r ^ - o o o 

^ ™ ^ S ^ a ^ ^ ^ , ^ f c ^ ^ ^ % ^ ^ J ^ ^ S ^ l ^ ^ ^ ^ ^ ^ ^ ^ # ^ ^ ^ ^ ^ ^ » . ^ ^ . , ^ _ . . . i . . - • f \ 1 ^ K ^ h ^ h . ^ f c 
^— • • ^ ^H" ' fciiJ ^ ^ * • • ^ ^ • - ^ ^-H* ^iv.* *mmr ^ B V ^ J Vfev̂  *—^ ^ J a^.^ ^ . ^ ^ _ ^ ^ . J • • ^ " ^ ^ " ^ ^ " ^ ^ ^ * ^ " ^ ^ " ^ ^ . ^ ^ " ^ * • * ^ ^ ^ ff U • ^ ^ J ^ ^ J ^ ^ S 

o ^ o o o o o o o c 0 0 0 ^ C - c G > < ^ 0 ^ C O C O - O ^ ^ ^ O ^ ^ O O O ^ ^ i 

o o o e s o o o c o o o o o c o o o o c o o c o c o o o o o o o o o o o o 
o o c c o o o o o o o o o o c o o ^ o o c o o o o o o o o o o c o o o o 
O O O O O ^ O O O V H O O V H — H v H v H v H v H v H v H v H v H v H v H v H v H v H v H v H v H v H — A l A i A j A l 

C 9 ' 0 - . A J 9 ^ . 0 ' 7 v H r o { n ^ - ^ ^ ^ ^ ^ ^ . ^ N - ^ > f c ^ - ^ . ^ ^ ^ ^ ^ - ^ - r - r w ^ ^ ^ . r ^ o c o o 
o o . H . . . v H v H v H v H 3 i n i n L A r ^ H - i ~ r ^ r - - p ~ p ~ r - H - * - ( ^ r > - r ~ . i ^ r ~ t ~ r - r - r - f - o c < 5 c 

LU 
1 -
4 

0 
v H 

0 

0 
0 

I T 
0 

— C 
A l 

0 
0 

v H - H v - v H v H v H ^ v H — — — . V H — v . v H v H v H - . , - _ v H v H v H v H v H v H v H v H v ^ v H . < v H l f l l n i n L A L r . 

- J 

X 
U l 

^ 0 

>.. ^ ffi 

H- l 

- 1 > 
t U - 1 
Z 4 

•• z •• ac •• 03 
0 0 1 -
HH »- z 

•• 03 
z 
1 -

1 - 0 Ul 4 
4 t u ^ > o _ i z X 
C - l O O l 
- 1 0 0 ffi 

. 0 
CO 

0 
Al 
c 

„ 

0 

z 
4 
a. 

_ 

0 

ta 
X 

LU C 

•-• 1 -
3 
C 
X 

1 
v H 

, , 

HH 

5 
t r 
t 

^̂  
C L U X ts 
. c 

i t u 

C . 

4 
03 

0 . OC 
> • 3 
t - X 

. .J 
X 

CO 

v J 
X 

0 

X 

—1 

^ o i cn 

0 : 
1 -
y . . 

3 
3 

^ C 
t - t 

1— 
X 
HH 
X 

1 - 0 
U l 
X 
0 
1 -
03 

H - . 

cn 
Ul 
a 

3 

- I C 

CO 
X 

CO 

•-• eo 
>• 
—1 

<: 
4 

-~ 

•— 

0 

i n 
Al _ 

rZ *" 
ro to 

r 0 4 
0 0 
N 4 - 1 
CO O N 
3 t : 
X t n z 
z 4 
3 _ j 
—' - J < 
X N 1 -
4 00 CS 3 
- I H - Z 1 -
1 HH 

^ Z - 1 4 
0 3 4 HH 
U i l - Z 
^ > - C C 
> - X 1 - : : 
1 - 0 fcZ 
t - t t - : t . ..s. 
> 4 • - • 
HH X HH Z 
1 - 0 z u ; 
0 ffi HH t s 
3 4 _ J 3 
a _> 4 X 
z i : 1-
0 X - 1 HH 
t . > C l . •< T 

i n ro 0 0 
9< 0 VH - > 
0 3 3 -C 

O O O O 
O O O O 



3 cr 
V - OC 33 > I ro 

AJ 

N 

Ul Ul 
t s t~ 
4 4 
X 3 

3 . 
I S : 

J - X 
: ffi C 

CO 
; O HH 
1 U i > 

> X 
I t .^ U l 
• X ' X 
r O 3 
I LU CO 
1 X 

c 

cn X 

o o 
o c 
C AJ 

o c 
o c 
o c • • 
C c 
LA C 

o 

o o 
c c 

• • 
o o 
vH LO 

* * 
e o e = 
!= o c c 
o c c c 
• • • • 

O O O C 

o c in in 
c c — 
in -> 

x- r 

D 
C 
C • 
c 
LO 

o 
c 
o 

. 3 .O 
o o 

3 

in 

o o 
O VH 

a -J 
> X 
o 1 
tt c 

o 

X > - H-
4 X 
t— H— 
eo i 

o i n c o o ^ o o c ^ o c o o o o o o o o o o o o o o o o o o o o o 
o o o c o o o o o i n o o o o o o o o o c o ^ o o o o o o o o o o 
v H O O O O O O O C A J O O O t n O O O ^ O C O O O O O O O O O O O v H 

o o r o e ^ a 3 ^ 0 v H t ^ 3 • o - H v H e o o o r o l n l n l n o o A J ^ n t n A l l n l n o • H o c o 
3 o r o c Q i n o A i m r ~ O V H H ~ eo i n i M r -
3 v - A i - H A J V H 3 A I r « . o 

ffi 
I 4 . 

I X 
z 
CO 

V V V V V V V V V 

O O O O O O O O O 
O O O O O O O O O 
O O O O O O O O O 

ts 03 
4 U l H -

M cc 
3 - I O 
3 X X 
HH X u i 
> - 3 X 
o en 
Ul 3 
t - cr Ut 
o Ul a 
X I - z 
X 4 4 

Z X 
-J X 
4 0 IU 
I - HH 
Z - J U l 
LU ffi - 1 
Z 3 X 
Z X z 
O 4 
X l l . 03 
HH O 
> 3 
3 Z Ul 
Ul O I -

HH O 
CO 03 U l 
».H HH _1 
O -> Ui 
3 • - ! CO 
HH 3 

* * 
-f. 

a 
Ul 
3 

O 
o 

« 
-r 

en 
t - _ i . j _ i . _ i _ i - i - i _ i . j 
HH N N N N N N N N N 
z i s t s t s t s t a t s t s t s t r 

a: .o 
3 A l 
o o 
X r 

ts 2"> 

c 
i n 
3 
C 
t n 
ro 

X 
O X 

CL t - t O 
O X HH 
HH V U 

m HH > . 
>- 3 
m - 1 >-

4 ffi —1 
- 1 Z 4 
4 4 - 1 Z 
3 4 4 
4 4 Z 

O 4 ^ 
4 

o en 4 en 
4 Z 4 

— O l 
4 - 1 00 _ l 

03 N 4 N 
4 - 1 t s t s 

N Z - I Z 
- 1 t s N 
N r o Z UJ t s U l 
t s 3 - I Z - J 
Z O UJ OL. ffi 

Z 4 - 1 4 U 4 
_ J O O ffi X - I X 
4 4 LU ffi t u 
1 - 00 03 X > 4 > 
3 4 4 U i C X 3 
H- > O I U o 

- 1 - 1 a U l : > U l 
U l N N . O X O X 
1 - t a t a U l o 
HH Z Z X - 1 U l - I 
X 4 X 4 

X 
o 
HH 

f . 
ffi 

_ l 
4 

z 
4 

CO 
4 4 

ffi 
en 
4 03 

4 
_ i 
N - I 
t s N 
3 t s 

3 
- 1 3 r j U l 
o c u . O - l U t 

X X X 
o o o 
HH ffi ffi HH HH X 

O O X X X X X o 
> - HH HH O U > - O O > - O t .1 
ffiX I H H H X C H H H H f f i H H X 

o >- > o o >-
- | H H f f i O D > - > - H H — ! > - > - — l > - H H f f i 
4 ffitr 4 m m 4 f f i 
Z X - 1 . J >- z Z > - - l 
4 ffi 4 4 - I - 1 3 4 - 1 - 1 4 - i O 4 

Z Z 4 4 4 4 4 Z 
U J _ I 4 4 Z Z _ 1 Z Z Z X Z _ J 4 
ffl4 4 4 4 Z 4 4 C 0 4 4 

z a x z z - i L u - i 
C 0 4 O O C 3 4 O O H H C 9 0 5 > ' 4 4 e O N 
4 OO O O U i 4 Z 4 4 03 CO CO CS 

ffi 03 4 L . ffi 4 Z 4 4 Z O 
- 1 4 0 1 0 3 X - 1 03 CO - 1 N l fcUI 
N . 03 - 1 4 4 00 N 4 4 N . - 1 - 1 - 1 O 
CS 4 - 1 N 4 03 0 t s V 00 N N > -
3 N t s «J - 1 4 3 _ i - l 3 t s 4 t s ta O CC 

- I t B Z N N - l N N 3 3 3 I C 

Ul N 3 ca ts N-1 Ul ca ta Ul - i -» _i 
- i t s UI 3 3 e >v-I 3 3 - I U I ^ LU Ul re N. 
ffi 3 UJ —I 3 ca CE ffl - 1 t s - 1 - I t s 
4 — I C L i l u U : 3 4 U l L U 4 f f i 3 a f f i U l Z 

CO v H f f i _ I X U I f f i 4 _ l - | f c X - 1 _ I X 4 4 4 - 1 
03 03 03 4 ffi 
4 c n 4 X 4 

4 03 UJ X 

U J - l 4 K f f i f f i U l U ! U I Q f f i U J X U I t t X f f i e O 

ts 
X 

= H f f i X U I 4 4 _ l - r > 4 4 > U l - I V U U J 4 a 0 5 

a 4 u i > x x f f i f f i o x c o 3 H f f i = » > t t H H - 1 - 1 4 => U l O X S> O UJ U l 4 4 O LU U l O O 4 O O U l - 1 
N . - 1 N O > 
ca N t s - 1 O O 
Z t s Z N . I U O 

Z CS X U I 
- I _ I Z X 

1 - - 1 4 - 1 H- 1 - 4 _ 1 4 X 

4 

U J t U 0 0 > ' > ' t t K t U > > l U 0 t t O 0 H - 0 — 1 
X > O U i a O l U L U X O C X U i U l U l U I - I C 0 

O I U X O U > > o o X > X t t H H 
- 1 o X U J U I a a - 1 U I I U - j o x a 
4 U . - I X X O O 4 X X 4 - 1 O - J - 1 U i 
1 - X - 1 4 U l U i l - H - 4 U l 4 4 - I > • 

HH 4 H - 4 O - 1 O H - 4 H- - 1 4 - 1 3 4 » - _ I - 1 tt X 3 - l - l O 1 - X H - 1 - 4 - 1 
Z » - a • - 1 - 4 • - O 1 - O 4 » - 4 1 - - 1 1 - O 4 4 1 - 4 4 1 - O C O f - O 

O I U O • H - fc 
• » H - fcl-Z O Z 

1 - O 1 - » - O 1 - • 4 o I - i - 1 - - 1 - 1 fcl-l- » i - - i i - i - o e o 
fcl- fcOI-OZ»-l- fc0044lUOOZ " 4 fc • 1 - 0 5 

fc05 fc3l-3Ui fclUI- fcl-30 fcZ » - f - 1 - • - 0 3 1 - 1 - 3 Z 1 - Z r fcHH 
LU I U CO Z HH ^ H H 
H- a U l 3 05 Z CO 

a LU a fcL> ^ 

4 H H Z H H J J 3 0 0 X 4 X O Z 3 
X Z C O Z H H 4 0 4 1 . 0 H H I U I H 

> - 4 x _ i c a a i - _ i . j 3 - i c o x 
H H > - 4 4 4 a o X 3 - I H H X 4 

z o x o Z 0 5 x u e o u . e n 4 f f i 

H H l — Z 3 fc fcOOlU fc fcHH3C33tUa 
_ 1 fc3 »H 1 - tt 1 - H - 2 - 1 X l - H H I - Z HH 3 
— I Z H . 4 Z — I U I fc fc4uiuiza fcHHza—1 
> - 0 Z 0 4 X Z a c a 3 C > O 4 O Z U | H H 4 
X X O X f f i X O 4 Z O _ I X Z Z 3 _ 1 0 3 > -
U J 0 4 X O O X U J 4 P H H H f - 4 H H _ l u l U I C 
! C f f i o o o o H H _ i z z o > « o > f M 4 0 ; x i -

o o o . o r ~ o - i ^ c u i v H . O A i r - A j A j r ^ 9 r - . A j i n v H i n r - h - A i r ^ A i L n r - . 0 3 -
r O A j O v H A J A I r 0 3 3 U M n o o 
.a ffc cr tr a- o- c 
O O O O O O O 
O O O O O O O 
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Illinois Office of Chemical Safety 
Environmental 2200 Churchill Road, P.O. Box 19276 
Protection Agency Springfield, Illinois 62794-9276 

lEPA/ENV/87-001-1 December. 1986 

-IRICHLOROETKYLEiE-

CHEHICAL INFORMATION SHEET* 

WHAT IS TRICHLOROETHYLENE? 

Trichloroethylene (TCE; trichloroethene; ethylene trichloride) Is a nonflammable, 
highly volatile, colorless liquid used extensively for degreaslng of fabricated 
metal parts. It has been estimated that from 80 to 95 percent of the TCE produced 
In the United States Is used In the degreaslng process. The remaining 5 to 20 
percent Is either exported or used for miscellaneous applications. Miscellaneous 
uses of TCE Include paint-stripping formulations, adhesive formulations, carrier 
solvent In Industrial paint systems, and a solvent In textile dyeing and 
finishing. TCE has been discontinued In the United States for use as an Inhalation 
anesthetic. In fumlgant mixtures, and as an extractant In the decaffelnatlon of 
coffee because of environmental and health restrictions. 

Trichloroethylene has been produced commercially In the United States since 1925 
and is also produced In Europe and Japan. The production of TCE has been declining 
In recent years due primarily to legislation restricting Its use and emissions. 
According to statistics published by the U.S. International Trade Commission 
(1982), 129,397 tons of TCE were produced In 1981. 

HOW DOES TCE GET INTO THE ENVIRONMENT? 

There are no known natural sources of TCE. TCE enters the environment through 
evaporation Into the air during production and use. Although most environmental 
contamination of TCE Is released to the air. It has also been found as a 
contaminant of rivers, lakes, drinking waters, soils, food and drink, marine and 
freshwater organisms, and humans. TCE In surface waters may occur as a result of 
direct contamination or from atmospheric contamination by rainfall. However, due 
to certain chemical properties, TCE is not expected to persist In the open 
environment. It may, however, persist for long periods of time 1f It becomes 
"sheltered" In an area of the environment where evaporation and other physical and 
chemical processes of removal are difficult (especially in groundwater). 

WHAT ARE THE HEALTH EFFECTS ASSXIATED WITH TCE EXPOSURE? 

Short-term exposure — Numerous cases of short-term and accidental exposure to TCE 
have been documented and provide some Information about Its effects on humans. 
These exposures usually occur through Inhalation of vapors released In Industrial 
accidents and through accidental ingestion or skin contact. Exposure to TCE vapor 
may cause Irritation of the eyes, nose, and throat. The liquid. If splashed In the 
eyes, may cause burning. Irritation, and damage. Repeated or prolonged skin 
contact with the liquid may cause inflammation of the skin. 
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Short-term exposure to high concentrations of TCE results in depression of the 
central nervous system. The symptoms most often described are mild eye Irritation, 
nausea, dizziness, headache, tremors, and confusion. Mild Irritation occurs at 
levels near 200 ppm (parts per million). Hand steadiness, coordination, and 
possibly depth perception are affected at 1000 ppm and perhaps below. If combined 
with alcohol Ingestion, TCE can produce these effects at levels of 200 to 300 ppm. 
The lowest concentration to produce unconsciousness In adult humans Is 3000 ppm. 
With higli enough concentrations, one could possibly die from respiratory or cardiac 
failure. 

Long-term exposure — Case reports Indicate that symptoms Involved In short-term 
exposure situations also are present In long-term exposure but In more extreme and 
persistent forms. Extended exposure can Increase the duration and Intensity of 
nausea, dizziness, and headache, but eye Irritation and sense of smell are 
reduced. Confusion, reduced reasoning ability. Impaired short-term memory, 
tremors, and muscular Incoordination also are reported. The minimum exposure for 
such complaints Is difficult to estimate since such data are gathered from 
workplace surveys with all of the attendant problems In quantification and 
control. It appears that these effects, however, are absent below 85 to 100 ppm. 

The mutagenic potential (capability of causing changes or transformations In genes) 
of TCE has been Investigated by the use of several test methods and In many 
different organisms. The mutagenic effects were observed only at high dose levels 
which Indicates that TCE Is only weakly mutagenic. TCE has been found to cause 
liver tumors In mice following oral administration. The applicability of mouse 
liver tumors for assessing cancer risk to humans Is disputed. USEPA considers the 
evidence sufficient to consider TCE a probable human carcinogen. Also, there is no 
evidence that TCE Is responsible for toxicity to the embryo or developing fetus or 
causes overt birth defects In humans at levels below the toxicity level to the 
mother. 

HOW IS TCE REGULATED? 

Threshold limit values adopted by the American Conference of Governmental 
Industrial Hyglenlsts refer to airborne concentrations of substances and represent 
conditions under which It Is believed that nearly all workers may be repeatedly 
exposed day after day without adverse effect. The threshold limit value for TCE is 
50 ppm as an average eight hour exposure limit for a 5-day workweek. A Maximum 
Contaminant Level (MCL) of 5 ppb (parts per billion) for TCE In drinking water has 
been proposed under the Safe Drinking Water Act. 

*Note: This Information sheet Is a summary of readily available data regarding the 
general nature and effects of this chemical. The reader Is encouraged to consult 
other sources or an appropriate professional If a more detailed explanation for 
specific concerns Is desired. 

CS:sf/1033g,62-63 



^ 
Environmental 2200Churchni Road. r.O. Box igz/b 
Protection Agency Springfield, Illinois 62794-9276 

IEPA/ENV/88-024 July. 1988 

- TETRACHLOROETHYLENE -
CHEMICAL INFORMATION SHEET* 

WHAT IS TETRACHLOROETHYLENE? 

Tetrachloroethylene (perchloroethylene; PCE; perc; tetrachloroethene) Is a nonflammable, 
volatile, colorless liquid having a chloroform-like or ether-like odor. It is widely used as 
a dry cleaning agent, and is also extensively used as a solvent for metal degreaslng In a 
variety of Industries, such as metal and machine shops and automotive repair shops. Other 
uses of PCE Include: solvent in textile manufacturing; starting material or intermediate In 
the production of other chemicals, especially Freon F-113; component of various types of home 
fabric and metal cleaners, spot removers, and paint removers; heat transfer fluid; and 
component of certain automobile care products such as brake cleaners, silicone lubricants, 
belt lubricants. Ignition wire driers, and engine cleaners. Past uses of PCE included 
medical use In the treatment of hookworm and other Infestations, as a vegetable fumlgant, and 
as a component of certain aerosols and shoe polishes. 

Total United States production of PCE for 1986 amounted to approximately 414 million pounds, 
of which over 50t was used in the dry cleaning and textile manufacturing industries. 
Production has been declining In recent years, due in part to decreased demand In the dry 
cleaning industry and increased efficiency and recycling among most users. 

HOW DOES PCE GET INTO THE ENVIRONMENT? 

There are no known natural sources of PCE. Its main route of entry into the environment Is 
from evaporation during dry cleaning and degreaslng uses. Less significant releases to the 
environment (but potentially important locally) include: evaporation and leaching from 
disposal sites; emissions from production sites and from Its use In the production of other 
chemicals; evaporation from textile manufacturing processes; and evaporation from the many 
household products in which PCE Is a component. Since the greatest amount of PCE released to 
the environment Is from dry cleaning and Industrial sources. Its ambient air concentration Is 
generally higher In urban areas than rural. These "background" concentrations generally 
range from parts per trillion (ppt) to low parts per billion (ppb) levels. Occupational 
exposures (and occasionally environmental levels close to emission sources) can occur at the 
parts per million (ppm) level. PCE has also been detected In raw and finished public water 
supplies, surface waters, groundwater, and In soils and sediments, usually as a result of 
leaching, spills, leaks, etc. from sites where PCE Is used or disposed. Rarely, residues of 
PCE have been found in food Items and aquatic organisms. 

Typically, PCE will evaporate to the atmosphere and be broken down by sunlight and reactive 
atmospheric gases such as ozone. Thus, it Is not expected to persist In soils, sediments, or 
surface waters which are "open" to the atmosphere. However, If PCE becomes confined in a 

.pa of the environment where evaporation Is hindered or Impossible, such as in deeper soils 
or 'Iments or in groundwater. It may persist for long periods of time. 

WHAT ARE THE HEALTH EFFECTS ASSOCIATED WITH PCE EXPOSURE? 

Short-term exposure — The acute effects of PCE on humans have been documented from 
accidental or occupational exposures, often to very high Inhaled or Ingested levels of PCE. 
A variety of symptoms have been reported, chief among them being effects on the central 
nervous system (CNS), liver, and kidneys. CNS effects include dizziness, headache, nausea, 
impaired mental and physical function, sleepiness, and in severe cases coma and death. Minor 
CNS effects are expected at air concentrations around 100 ppm, whereas levels in air 
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necessary to produce severe effects such as unconsciousness are in the range of thousands of 
ppm. Minor CNS effects from Ingestion (drinking) of PCE are expected at around 60 ppm. 

The effects on liver and kidney function are delayed, occurring sometime after exposure to 
high concentrations of PCE. Other organs or tissues which have been reported to be affected 
by short-term exposure to PCE in air Include the respiratory system, eyes, skin, and heart. 
Vapor concentrations greater than 200 ppm cause Irritation of the eyes, nose, and throat. 
Direct skin contact for 5 to 10 minutes has been shown to cause mild to moderate burning 
sensations, redness, and blistering. In almost all cases, the short-term effects of PCE 
exposure are reversible. 

Long-term exposure ~ Information on the long-term effects of PCE exposure comes mainly from 
occupational studies. Because of the ways PCE is used In Industry, workers are usually 
exposed to other chemicals as well. Often, these studies have not compared workers to 
unexposed controls. Furthermore, the length and amount of exposure is rarely known to the 
degree necessary to associate exposure levels with symptoms. Therefore, there is a degree of 
uncertainty associated with some of the reported long-term health effects of PCE. 

Most studies have found that many of the temporary effects reported in short-term, higher 
level exposures are also seen in long-term, lower level exposures, but on a more continuous 
or permanent basis. Frequent dizziness, headaches, and nausea; fatigue; and disorientation 
have been reported to occur long after exposure has ceased. Other CNS symptoms not seen 
following short-term, high level exposures have also been documented following long-term, 
lower level exposures, such as deficits in short-term memory, incoordination of muscles. 
Irritability, and sleep disturbances. Furthermore, these symptoms may be Irreversible in 
some Individuals. It is much less certain whether the effects on liver, kidneys, heart, and 
respiratory system seen after high level exposures are also experienced as a result of 
long-term lower level exposures. From the available data, It appears that long-term, 
noncancer health effects are not seen at levels below 100 ppm In air. Data concerning 
ingestion exposures in humans are even more limited. Results from animal studies indicate 
that daily intake of 14 mg/kg (ppm) PCE causes no adverse noncancer health effects. Using a 
1000-fold safety factor, the estimated no-effect level in humans Is 0.014 mg/kg/day (ppm). 

The cancer-causing potential of PCE has been examined In several animal studies. It has been 
shown to cause leukemia In rats and liver tumors In mice. The majority of studies examining 
the mutation-causing ability of PCE have found It to be non-mutagenic, or at most, weakly 
mutagenic. Several epidemiological studies of workers exposed to PCE (and other Industrial 
chemicals) provide Inconclusive evidence regarding the carcinogenicity of PCE In humans. 
Based on these findings, USEPA considers the evidence sufficient to rank PCE as a probable 
human carcinogen. However, USEPA's Independent review board, the Science Advisory Board, at 
this time disputes some of the findings, ranking PCE as a possible human carcinogen. 

HOW IS PCE REGULATED? 

Threshold Limit Values (TLV) adopted by the American Conference of Governmental Industrial 
Hyglenlsts refer to airborne concentrations of substances and represent conditions under 
which it Is believed that nearly all healthy workers may be repeatedly exposed without 
adverse effect. The TLV for PCE Is 50 ppm as an average eight-hour exposure limit for a 
five-day work week. The non-enforceable Ambient Water Quality Criterion, established by 
USEPA under the Clean Water Act. is 0.8 ug/l (ppb) for surface waters, based on the risk to ,, 
human health from consumption of contaminated water and fish. PCE Is a hazardous waste under 
the Resource Conservation and Recovery Act, and Its disposal Is therefore regulated by this 
Act. 

TH:rd2270j/62-63 

*Note: This Information sheet Is a summary of readily available data regarding the general 
nature and effects of this chemical. The reader Is encouraged to consult other sources or an 
appropriate professional If a more detailed explanation for specific concerns Is desired. 
Printael by authority of the Stats 
of Illinois Job 17895 9/BB 500 
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II1inois 
Environmental 
Protection Agency 

Office of Chemical Safety 
2200 Churchill Road, P.O. Box 19275 
Springfield, Illinois 62794-9276 

IEPA/ENV/87-001-6 April. 1987 

- GLOSSARY -
CHEHICAL INFORHAIION SHEET 

absorption - the movement of a chemical into the bloodstream or other body 
fluid or tissue after its entrance into the body through the skin, lungs, or 
gastrointestinal tract. 

acute - sharp, severe; having a relatively rapid onset, often with severe 
symptoms and a relatively short course. In toxicology refers to a single 
large exposure to a chemical (acute exposure), or to the development of 
symptoms of poisoning soon after a single exposure to a substance (acute 
toxicity). 

ACGIH - the American Conference of Governmental Industrial Hyglenlsts. It 
recommends upper limits (see TLV) for exposure to workplace chemicals. 

bioconcentratlon - the process In and by which chemical substances are 
accumulated in living organisms above their concentration in the environment. 
For example, a chemical Is spilled Into a river or lake and is Ingested and 
stored by small organisms like plankton; small fish eat the plankton; and 
large fish eat the smaller fish. As this process occurs, the chemical becomes 
thousands of times more concentrated In the tissues of the large fish than in 
the plankton or the water. Usually occurs with fat-soluble compounds rather 
than water-soluble compounds. 

blodegradatlon - the breaking down of an organic substance, resulting from the 
complex action of living organisms. 

cancer - a group of diseases characterized by malignant, uncontrolled growth 
of cells of body tissue (tumors). 

carcinogen - a term applied generally to any substance that Is capable of 
producing cancer or increasing the growth and spreading of tumors In an 
organism. 

chronic - occurring over a period of time. In toxicology refers to repeated 
exposure (chronic exposure) to a chemical for a relatively long period of time 
or persistence of symptoms or disease over a long period of time (chronic 
toxicity). 

epidemiology - the study of the incidence, distribution, and control of 
disease In human populations. 

leaching - downward movement of a material in solution through soil. 



Maximum Contaminant Level (MCL) - the maximum permissible level of a 
contaminant that is allowed in a public water supply system. 

metabolism - the changes that a chemical undergoes in an organism. The 
products of metabolism may be more or less active in the organism than the 
original (parent) compound. In animals, many of these products find their way 
to body excretions, for example through lung exhalation, urine, or feces. 
Tracing the pathways of metabolism is important to shed light on possible 
relationships between chemicals and particular health effects. 

mg/m' - means milligrams of a chemical in a cubic meter of air. It Is a 
density measurement expressing the amount of air pollutant in a given volume 
of air. 

mutagen - a substance that causes a change in the genetic material in a body 
cell, called a mutation. Mutations may lead to birth defects, miscarriages, 
or cancer, or they may have no obvious effect, depending on what genetic 
material Is damaged and on where the damage occurs. 

persistent - existing for a long time in the environment or the body. For 
chemicals, this means not easily broken down; for the effects of chemicals, 
this means the effect remains or recurs long after exposure to the chemical. 

pesticide - a general term used to describe a product designed to kill or 
control unwanted organisms; for example, herbicides are designed to control 
unwanted plants, insecticides are designed to control unwanted Insects, 
fungicides are designed to control fungus and mold, etc. 

ppb - an expression describing a small concentration, equal to an amount of 
one substance in a billion parts of another material; for example, one drop of 
alcohol In 16,000 gallons of water. 

ppm - an expression describing a small concentration, equal to an amount of 
one substance in a million parts of another material; for example, one drop of 
alcohol In 16 gallons of water. 

solvent - a liquid substance capable of dissolving or dispersing one or more 
other substances. 

teratogen - a substance that causes stillbirths, birth defects, or 
malformations by affecting the growing fetus. 

TLV - is the Threshold Limit Value for air. The TLV Is a workplace exposure 
limit recommended by ACGIH and represents conditions under which It Is 
believed that nearly all workers may be repeatedly exposed to a substance day 
after day without adverse effect. 

toxicology - the study of the adverse effects of chemicals on living organisms 

volatile - readily vaporlzable at a relatively low temperature. 

CS:ba/sp2116g/1-2 

Printed by authority oT 
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REFERENCE NUMBER 2 ^ 
Illinois Environmental Protection Agency • P.O. Box 19276. Springfield, IL 62794-9276 

217/782-6761 
Refer t o : LPC#1350450001--Montgomery 

Nokomis/Hedlund Mfg. 
Superfund/Techm'cal Report 

February 28, 1990 

Mr. Wi l lard Ful ler 
P.O. Box 576 
H i l l sboro , IL 62049 

Dear Mr. Fu l le r : 

The information concerning the removal of the drums from the above-
captioned site was received. The Agency would like to thank you for 
your commitment in the removal of the drums to Clayton Chemical for re
source recovery. 

In my February 1, 1989 letter to you, the Agency had a concern about the 
paint residue in the spray paint booths. According to the results that 
were analyzed by Teklab, Inc., of Collinsville, Illinois, the composite 
sample of the two small point booths is hazardous for lead. Before the 
building is demolished or transfered, the spray paint booths should be 
addressed. 

After your review of this letter, the Agency would like to meet with you 
at the site to discuss the contents of this letter. Please give me a call 
at the above number to schedule a meeting. 

Sincerely, 

Kenneth L. Page/ Project Manager 
Immediate Removal Unit 
Remedial Project Management Section 
Division of Land Pollution Control 

KLP:pss 

cc: Division File'-''̂ '̂  
Springfield Region 



^.... l»l* l l»,*«. 
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FULLER BROS. READY MIX DIV. 
P.O.Box 576 

Hillsboro, Illinois 62049 Ph- 217-532-2422 

February 13, 1990 

Ken Page, Project Manager 
Remedial Management Section 
Division of Land Pollution Control 
2200 Churchill Road - P.O. Box 19276 
Springfield, IL 62794-9276 

REF: LPC //1350450001 

Dear Mr. Page, 

Please find attached the following items: 

1. Analysis Results copy 
2. Waste Manifest of Generator Transporter 

and Facility owner receipt of waste 
3. Certificate of Resource Recovery in 

disposal of waste 

As per our telephone conversation, I think this is the infonnation 

requested. 

Respectfully, 

Willard G. Fuller 

WGF/mb 

Enclosure f^B^^^^^^ 

tCO' , „-\i o*^ 



TEKLAB, INC. 

A p r i l n p , 1989 

#6 Meadow Heights Professional Park 
Collinsville, IL 62234 

(618)344-1004 FEPOFT «23702 

Mr. Wiil.srd Fuller 
F.0. Box 576 
HilLsboro, IL 62049 

Project: Special Waste Testing 
NoKorais/Hedlund Mfg. 

Sample received: 04-12-89 

Sample ID 

Sample Date 
Lab ID 

Composi te 
B a r r e l s 

3A' 

9 0412-19 

ANALYSIS FESUL73 

Total Solids 
pH 
Phenol 
Cyanide (Total) 
C y a n i d e (P e a c t i v e) 
Sulfide (Total) 
Sulfide (Feactive) 
Flash Point 
Paint Filter Test 

>2 
Fa, 

84. 
4. 
6 
6 
-.. 1 
26 
7 

00 °F 
ssed 

3 
4 

% 
i l : 10 
rag/kg 
rng/kg 
mg/kg 
rng/kg 
mg/kg 

Slurry) 

E P Toxicity 

CONCENTB :ATION 
11̂  EXTPACT 

<0. 002 
<0. 1 
<0. 007 
<0. 03 
<0. 05 
<0. 0002 
<0. 002 
<0. 01 

mg/1 
rag/i 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
rag/1 

TOTAL 
CONCENTRATION 

5,81 
<0.91 
0. 118 
10 

1150 
0,0335 

<0.040 
0.46 

mg/kg 
mg/kg 
rag/kg 
rag/kg 
rag/kg 
mg/kg 
mg/kg 
rag/kg 

FAP.AI-IETSF, 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

These tests were conducted in accordance with "Test Methods for 
Evaluating Solid Waste, F?iysical/Chemical Methods," U.S. 
Environmental Protection Agency, SW-846 (Revised 1984), with the 
exception of reactive sulfide as noted above. 

TEKLAB, Inc. 

/7LIJ//IJ2 
Michael L. A..:stin 
D i r e c t o r 

RECEIVFD 

FEB 1 41990 

i C D A i m cty-* 



TEKLAB. INC. 

A p r i l 28 , 1959 

J 
#6 Meadovi/ Heights Professional Park 

Collinsville, IL 62234 
(618)344-1004 REPORT tt237 03 

Mr. Willard Fuller 
P.0. Box 576 
Hillsboro, IL 62049 

Sample ID 

Sarrjple Date 
Lab ID 

Project; Speci-al W.aste Testing 
NoKomis/Hedlund Mfg. 

Sample received: 04-12-39 

Composite 
Barrels 

'12/89 
90412-20 

ANALYSIS RESULTS 

Total SK 
pH 
Phenol 
Cyanide 
Cyanide 
Sulfide 
Sulfide 

:'lids 

(Total) 
(Reactive) 
(Total) 
(Feactive) 

Flash Point 
Paint Filter Test 

77, 
5. 

<5 
9 

< 1 
132 
1 1 

>200°F 
Passed 

9 
4 (1: 

mg/ 
mg/ 
mg/ 
mg,-
mg/ 

10 
•'•kg 

^̂ kg 
•''kg 

'̂kg 
^̂ kg 

Slurz'y) 

E P Toxicity 

CONCENTPATION 
TN EXTRACT 

<n. 002 
<n. 1 
<0. 007 
<0. 03 
0. 39 
0.0003 

<n, 002 
< 0 . 0 1 

mg/1 
mg/1 
rag/I 
mg/1 
rag/I 
mg/i 
mg/1 
mg/1 

TOTAL 
CONCENTRATION 

<0. 038 
180 

1.42 
2100 
17 500 

0.0536 
<0. 038 
2.8 

mg/kg 
mg /kg 
mg/kg 
rag/kg 
rag /kg 
mg/kg 
mg/kg 
mg /kg 

FAF.AMSlHp 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

These tests were conducted in accordance with "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods," U.S, 
Environmental Protection .Agency, SW-846 (Fevised 1984), with the 
exception of re.active sulfide as noted above, 

TEKLAB, Ine, 

TlUJlTLL 
M i c ha e1 L, A u s t i n 
Director 



A p r i l 28 , 1989 

TEKLAB, INC. 
#6 Meadow Heights Professional Park 

Collinsville, IL 62234 
(618) 344-1004 REPORT *t237 04 

Mr, W i l l a r d F u l l e r 
P . 0 . Box 576 
H i l l s b o r o , IL 62049 

Sample ID 

Sample Date 
Lab ID 

Project: Special Waste Testing 
Nokomis /'Hedlund Mf g. 

Sample received: 04-12-89 

Composite 
;els immm 

04/12,-'89 
90412-21 

.̂  

ANALYSIS RESULTS 

Total Solids 
pH 
Phenol 
Cyanide (Total) 
Cyanide (Reactive) 
Sulfide (Total) 
Sulfide (Feactive) 
Flash Point 
Paint F i l t e r Test 

90. 
3, 

11 
<1 
,• i 

12 
<• 5 

:>200*F 
P a s s e d 

1 
6 

% 
(1 : 10 
mg/kg 
mg,/kg 
rag,'-'kg 
mg /kg 
rug/kg 

S l u r r y ) 

E P Toxicity 

PAPAMETER 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

CONCENTRATION 
TN FXTR 

<0, 002 
<0, 1 
<0. 007 

0. 04 
n, 36 
0. 0010 

<0. 002 
<0. 01 

ACT 

mg/1 
mg/1 
mg/1 
rag/I 
mg/1 
m g / l 
mg/1 
rag/1 

TOTAL 
CONCENTPATION 

2 .20 rag,/kg 
24 rag/kg 

0 .383 rag/kg 
2200 rag/kg 
113 0 mg/kg 

0.2102 mg/kg 
< 0,040 rag,/kg 

0.44 rag/kg 

These tests were conducted in accordarrce with "Test Methods for 
Evaluating Solid Waste, Physical,/Chemical Methods," U.S. 
Environmental Protection Agency, SW-S4'? (Fevised 1984), with the 
eX'Ception of reactive sulfide as noted above. 

TEKLAB, Inc. 

ii y-^rCtor 



April 28, 1989 

Mr. Willard Fuller 
P.O. Bo 76 

TEKLAB, INC. 
#6 Meadov/ Heights Professional Park 

Collinsville, IL 62234 

Hillsboro, IL 62049 

(618) 344-1004 REPORT »237 05 

Projert: Special Waste Testing 
Nokomis/Hedlund Mfg. 

Sample received: 04-12-89 

Sample ID 
Sample Date 
Lab ID 

Barrel ^ 
04/12/yg 
90412-22 

ANALYSIS RESULTS 

FAFAMETER 

Arsenic 
Barium 
Cadmium 
Chroffjiura 
Lead 
Mercury 
Selenium 
Silver 

Total Solids 
pH 
Phenol 
Cyanide (Total) 
Cyanide (Feactive) 
Sulfide (Total) 
Sulfide (Feactive) 
Flash Feint 
Paint Filter Test 
TOX 

E P Tox 

r 

icity 

CONCENTFATION 
.IN EXTF 

0.511 
0. 1 
0. 062 
0. 16 
47 
<0. 0002 
<0,002 
< 0. 01 

ACT . 

mg/1 
rag/I 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

4. 
5. 
<5 
1 

<1 
19 
< 5 

:32'F 
ailed 
- 1000 

47 
9 

% 

rag/kg 
mg/kg 
mg,/kg 
rag/kg 
mg/kg 

mg/kg 

TOTAL 
CQHQENTFATION 

70. 
110 
0. 

1300 
6500 

0. 
0. 
0. 

6 mg/kg 
mg/kg 

153 mg,/kg 
mg,/kg 
rag/kg 

0473 rag,/kg 
048 mg,/kg 
19 mg/kg 

These tests were conducted in accordance with "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods," U.S. 
Environraental Protection Agency, SW-846 (Revised 1984), with the 
exception of reactive sulfide as noted ?bove. 

TEKLAB, Inc. 

Michael L 
Director 

in 



A p r i l 2 8 , 1989 

TEKLAB, INC. 
#6 Fvleadow Heights Professional Park 

Collinsville, IL 62234 
(618)344-1004 REPORT ^23706 

Mr. Willard Fuller 
P. 0. Box 576 
Hillsboro, IL 62049 

Project: Special Waste Testing 
Nokomis/Hedlund Mfg. 

Sample received; 04-12-39 

Sample ID 
Sample Date 
Lab ID 

Barrel 
04/12,/89 
9 0412-23 

ANALYSIS RESULTS 

Total Solids 
pH 
Phenol 
Cyanide (Total) 
Cyanide (Feactive) 
Sulfide (Total) 
S u 1 f i d e (P e a 'C t. i v e'' 
Flash Point 
Paint Filter Test 

7 3 . 
5, 

29 
<1 
<1 
27 

9 
5 ' F 
s e d 

5 
5 

0.-

( 1 : 10 
mg,/kg 
m g / k g 
mg/kg 
mg/kg 
mg/Kg 

Slurry) 

E P Toxicity 

FAFA.METEP 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

CONCENTFATION 
IN EXTRACT 

0. 006 
<0 . 1 
<0 . 007 
<0 . 03 

0. 10 
0 . 0 0 5 5 

<0 . 002 
<0 . 01 

rag/I 
m g / 1 
m g / 1 
rag/I 
rag/1 
m g / 1 
rag/I 
rag/I 

TOTAL 
CONCENTRATION 

0 , 8 3 0 rag/kg 
< 1. 3 mg/kg 

0 . 5 5 3 mg/kg 
8 . 2 rag/kg 
9 . 8 rag/kg 
0 . 1 0 6 4 rag/kg 

< 0 . 0 3 6 mg/kg 
0 . 7 7 mg,/kg 

These tests were conducted in accordance with "Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods," U.S. 
Environmental Protection Agency, SW-846 (Revised 1984), with the 
exception of reactive sulfide as noted above. 

TE?vLAB, Ine, 

Michael L, 
Director 



A p r i l 28 , 1989 

TEKLAB, INC. 
#6 Meadow Heights Professional Park 

Collinsville, IL 62234 

Mr, Willard Fuller 
P,0, Box 57 6 
Hillsboro, IL 62049 

(618)344-1004 REPORT J^23707 

P r o j e c t : S p e c i a l Waste T e s t i n g 
Nokomis/Hedlund Mfg. 

Sar jp le r e c e i v e d : 04-12-89 

Saraple ID 
Sample Date 
Lab ID 

Barrel 
04/12,/89 
90412-24 

ANALYSIS RESULTS 

Total Solids 
pH 
Phenol 
Cyanide (T( 
Cyanide (Reactive) 
Sulfide (Total) 
Sulfide (Reactive) 
Flash Point 
Paint Filter Test 
TOX 

I . 

3, 
<5 
<1 
< 1 
78 
21 

69'F 
'ailed 
< 100 0 

43 

mg/kg 
mg/kg 
mg,/kg 
mg /kg 
l i ' S . , ' i--.S.. 

' S . ••• -fi 

E P Toxicit 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 

• liver 

i _ ± i ••_• . ^ -i. • - J . •- . r 

CONCENTFATION 
IN EXT 

0. 002 
<0, 1 
<0. 007 
<0, 03 
<0. 05 

0, 0005 
< 0 .002 
<0. 01 

FACT 

rag/I 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 

TOTAL 
CONCENTRATION 

0. 
1, 
0. 
1, 
1, 
0, 
n. 

048 
0 
07 fi 
I 

3 
0132 
037 
10 

mg/kg 
mg/kg 
mg,/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg /kg 

e with "Test Methods for 
al Methods," U.S. . 
(Fevised 1984), with th*: 

a bo ve. 

/ 
Michael L, 
Director 

: 5 ̂  1-, 1 



TEKLAB, INC. 

April 28, 1989 

#6 Meadow Heights Professional Park 
Collinsville, IL 62234 

(618)344-1004 REPORT «237 08 

Mr. Willard Fuller 
P, 0. Box 576 
Hillsboro, IL 62049 

Sample ID 

Sample Date 
Lab ID 

P r o j e c t : Spec ia l Waste Test ing 
Nokomis -'Hedlund Mfg. 

S.ample rece ived : 04-12-39 

04712/89 
90412-25 

ANALYSIS RESULTS 

Total Solids 
pH 
Phenol 
Cyanide (Total) 
Cyanide (Feactive) 
Sulfide (Total) 
S u. Ifi d e (F e a c t i v e) 
Flash Point 
Faint Filter Test 
TOX 

3B 
5 . 
5 

< 1 
< 1 

199 
29 

v 2 n o ° F 
F a i l e d 

V 1 0 0 0 

2 
mg/kg 
mg/kg 
mg,/kg 
mg/kg 
mg/kg 

rijg / k g 

E P Toxicity 

PARAMETER 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

CONCENT 
IN EXT 

< 0 . 0 0 2 
< 0, 1 
< 0 . 007 
< 0 . 03 
< 0 . 05 
< 0 . 0 0 0 2 
< 0 . 0 0 2 
< 0 . 0 1 

RATION 
'FACT 

m g / 1 
m g / 1 
rag/I 
rag/I 
rag/I 
rag/I 
m g / 1 
m g / 1 

TOT, AL 
C0NCE^JTF£TIQN 

<0. 037 
< 0 . 8 5 
<0 . 060 

0 . 9 4 
0 . 6 8 

<0 . 016 0 
<0, 037 
<0, 08 

mg/kg 
mg/kg 
mg/kg 
mg/''kg 
mg / k g 
mg/kg 
mg/kg 
mg/'kg 

These tests were conducted in accord.ance with "Test Methods for 
Evaluating Solid Waste, Physical,/Cheraical Methods," U.S, 
Environmental Protection Agency, SW-846 (Revised 1984), with the 
exception of reactive sulfide as noted above. 

T ' H V ' ^ •'• T •!• --• •-• 

Michael L. 
D i rec to r 

as t i n 



April 28, 1989 

Mr, Willard Fuller 
P.O. Box 576 
Hillsboro, IL 62049 

Sample ID 

Sample Date 
Lab ID 

TEKLAB, INC. 
#6 Meadow Heights Professional Park 

Collinsville, IL 62234 
(618)344-1004 REPORT »23709 

Project: Speci.sl W.aste Testing 
Nokorois/Hed1und Mfg. 

Sample received: 04-12-39 

04/12/89 
90412-26 

ANALYSIS RESULTS 

Total Solids 
pH 
Phenol 
C y a n i d e (T o t ̂a 1) 
Cyanide (Fea.'Ctive) 
..- t.i. J. ± J. i_lT '. i '--•' L O. 1 .' 

Sulfide (Feactive) 

Pa i n t F i 11e r Te s t-

98 , 
3 . 

<5 
3 

<1 
4 0 

6 
' 0 0 " F 

8 
9 

% 
( 1 : 10 
mg/'kg 
mg,/kg 
m g / k g 
rag/kg 
m g / k g 

Slurry) 

ied 

E P To:-,"> A 1 C X I. V 

FAFAMETER 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

CONCENTFATION 
TN EXTRACT 

-•• '0 . 

<o. 
^-0, 

0, 
r 

0, 
< 0, 
v O , 

002 
1 
007 
54 
5 
0004 
002 
01 

rag / 
mg / 
mg/ 
rag/ 
mg / 
mg/ 
rag/ 
rag/ 

• • ' " 1 

/ I 
•• 1 

/ I 

a 
/ I 
/ I 
/ I 

TOTAL 
CONCENTRATION 

< 0.039 rag,/kg 
16 rag/kg 
1. 03 mg/kg 

1800 mg,-'kg 
12400 rag/kg 

0,0339 mg/kg 
< 0,039 rug/kg 
0.20 mg/kg 

These tests were conducted in accordance with "Test Methods for 
Evaluating Solid Waste, Physical./Chemical Methods," U.S. 
Environmental Protection Agency, SW-S45 (Fevised 1984), with the 
exception of reactive sulfide as noted above, 

TEKLAB, Ine, 

Michael L, A 
Director 



TEKLAB, INC. 

A p r i l 2 3 , 1939 

#6 Meadow Heights Professional Park 
Collinsville, IL 62234 

(618)344-1004 REPORT ^23710 

Mr. W i l l a r d F u l l e r 
P. 0. Box 576 
H i l l s b o r o , IL 62 049 

Sample ID 
Sample Date 
Lab ID 

P r o j e c t : S p e c i a l Waste T e s t i n g 
Nokomis/Hedlund Mfg. 

Sample r e c e i v e d : 04-12-89 

04/177W? 
90412-27 

ANALYSIS RESULTS 

Total Solids 
pH 
Phenol 
Cyanide (Total) 
Cyanide (Reactive) 
Sulfide (Total) 
Sulfide (Fe-;:::tive) 
Flash Point 
Paint Filter Test 

98. 
6. 

227 
<1 
< 1 
< 5 
•v5 

.^200°F 
-assed 

1 
2 (1: 10 

ms /kg 
mg/kg 
mg/kg 
mg /kg 
mg/kg 

ii P T o x i c i t y 

FAFAMETER 

A r s e n i c 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Se len ium 
S i l v e r 

CONCENTR AT If 
TN EXTRACT 

<0, 002 
< 0, 1 
0.011 

< 0. 03 
<0. 05 
<0, 0002 
<0, 002 
< 0 . 01 

fiig / 

rag/ 
m g / 
rag / 
rag/ 
m g / 
mg.. 
mg. 

N̂ 

.--
• - 1 . 

n 
•"' 1 

a 
• ' " 1 

/I 
. - • • ' ; 

T-j- jTi AT 

CONCENTRATION 

0.108 mg/kg 
3.9 mg/kg 
0,957 mg,/kg 
2 .2 mg/kg 

20 mg/'kg 
<0, 0160 mg,/kg 
< 0,040 mg/kg 

0. 10 rag/kg 

These t e s t s were conducted i n .acC'Ordan-ce w i t h "Tes t Methods f o r 
E v a l u a t i n g S o l i d Waste, P h y s i c a l / C h e m i c a l Methods , " U.S, 
Env i ronmen ta l P r o t e c t i o n Agency, SW-846 ( R e v i s e d 1984), wi th t h e 
e x c e p t i o n of r e a c t i v e s u l f i d e -as n o t e d a b o v e . 

TEKLAB, I n c . 

Michae l L, ; : S t i n 



pLgA?E TYPE 

Slate Rxm LPC 62 8/81 8.S32-O610 

(Form des^rwd lor use on e«le (i;-ti<1ch) lypewrilef.) EPA Form 6700-22 (B»». 0-80 Fofm Appnxwl Ot« No. 205<K)O38. E«pirCT 9-30-91 

UNIFORM HAZARDOUS 
WASTE MANIFEST 

Intofmabon in the shaded areas Is no* 
required by Federal law, t3ut is requred 
by Illinois iaw. 

3 Generator's Name and Mailing Address 

FULLER BROTHERS 
VINE 4 FRONT STREET; NOKOMIS, I L 

4. Generator's Phone ( 217 ) 532-2A22 

5 Transporter 1 Company f4ame 

SUPERIOR EQUIPMENT COMPANY 

Transporter 2 Company Name 

9. Designated Facility Name and Site Address 

CLAYTON CHEMICAL COMPANY 

#1 MOBILE STREET 

- , TOji: v : ^ - - t ^^ ; 

m 
3 

(S 
3 
o 
«< 
3D 
(S 
(0 
•o o 
3 
0) 

ro 

00 
ro 
I 

CO 

u 

3 

a 
S 
9 
Z 

a 
o 
3 
£. 

X 

w 
•D 
O 
3 
cn 
0) 
O 
(D 
3 

OO 

8 
IO 

03 
o 
ro 

15. Special Handling Instructions and Additional Information 

AVOID ALL IGNITION SOURCES AND OVEREXPOSURE TO VAPORS. 
RETURN TO GENERATOR I F NOT DELIVERABLE AS ADDRESSED. 

16. GENERATOR'S CERTIRCAT10N: I hereby declare that the contents ol this consignment are fully and accurately described atxive by 
proper shipping name and are dassined, packed, m a r l ^ , and labeted, and are in all respects in proper condition for transport by tiighway 
according to applicable international arxj nationai government regulations. 

If I am a large quantity generator, I certify that I have a program in place to reduce Ihe volume and toxicity of waste generated to tfie degree I have determined lo be 
economically practicatile and that I riave selected ttie practicable method ot tiBatment, storage, or disposal currently availat4e to me wtuch minimizes t t« present and 
future threat to human health and the environmenf, OR, if I am a small quantity generator, I have made a good faith effort to minimize my waste gergration and select 
the best waste management method ttiat is available to me and ttiat I can affonl ^ . . ^ I Date 

nnled/Typied Name ̂ ^ »— 

rter 1 Acknowledgement of Receipt of Materials 

SE 
/ 

Atort/j Day Yeer 

e l " 
Date 

Typed Name 

'0 AJ 
18. Transporter 2 Acknowledgement of Receipt of fvteterials i 

Month Dayc^Year 

Date 

Printed/Typed Name 

19. Discrepancy Indication Space 

Signature Afcrt/i Day year 

20, Facility OwQef^Operalor Certificaljon j}( receipt of hazardous material manifestexcept as noted in item 19. Date 

FMnted/(Tyi 

This Agency • Authorized to r « y j n . punuar^ 
or operator d not to exce«d t25,000 per <]Hy 
Center. 

'a^^l//tg4?i^/'. 
I Statute*. Chactar I I I W S«c)ion 21. t h ^ tha rtormSnarTGa fubmlted to, 

L TaMication of Vw informalion may m H ^ n a h w i<) to S5O.00O per day o( 

U 
Mtxrth Day 

.1/)I7. 
Iha rionneHon may t^mA In • c M penalty a^ i rc l the ( 

10 to S yean. Ths torm tias been annMed by t v Rxrm Manogenwii 

COPY 1. TSD MAIL TO GENERATOR 



Clayton Chemical Co. 

CERTIFICATE OF RESOURCE RECOVERY 

This certificate is to verify that the wastes and all containers 

specified on manifest # ^ / V 9 ( ^ 7 ) H > received 

from f lM.LE/^ R^QC. , on 70^/^-8^ 

have been recycled to the extent practicable by: 

CLAYTON CHEMICAL COMPANY 

#1 Mobile Street 

Sauget, IL 62201 

and that all residuals of recycling have been properly disposed in 

accordance vjith all Federal, State, and local hazardous waste re

gulations. 

Signed 

Title 

Date 

Uicg 'P^e^iZk^i 

z-t-jo 

1 Mobile Ave. Souget, Illinois 62201 • Telepfione (618) 271-0467 



Sdt^ Illinois Environmental Protection Agency • P.O. Box 19276, Springfield, IL 62794-9276 

217/782-6761 

Refer to: LPC#1350450001—Montgomery 
Nokomis/Hedlund Mfg. 
Superfund/Techm'cal Report 

February 1, 1989 

Mr. Willard Fuller 
P.O. Box 576 
Hillsboro, IL 62049 

Dear Mr. Fuller; 

On Friday, January 27, 1989, we met in Nokomis at the old Hedlund Manu
facturing facility to discuss the possibility of underground storage tank 
being buried on the property and the disposition of the Nineteen (19) drums 
found on the property. 

Discussing the operations with a former employee of Hedlund, Mr. Lee Cerny, 
Mr. Cerny stated that no underground storage tanks were utilized at the 
facility and that all the product used at the facility was shipped in drums. 

Along with the disposition of the drums, the residue remaining in the spray 
paint booths should be addressed because of the possibility of lead contami
nation from the paint. 

I am attaching a Cleanup Contractor list for your reference in selecting a 
cleanup contractor for the proper disposal of the drums and contents of the 
spray paint booths. 

If you have any questions, give me a call at the above number. 

7^ 
Kenneth L. Page, Project Manager 
Immediate Removal Unit 
Remedial Project Management Section 
Division of Land Pollution Control 

KLP:pss 

cc: Division File 
Springfield 



ILLINOIS ENVIRONMENTAL PROTECTION .AGENCY M E M O R A N D U M 

.DATE: 

TO: 

FROM: 

SUBJECT: 

January 27, 1989 

Division File 

Ken Page', Project Manager, Immediate Removal Unit 

1350450001--Montgomery 
Nokomis/Hedlund Mfg. 
Superfund/Technical Report 

January 24, 1989 this writer 
unit (PA/SI) traveled to the 
inspecting the facility at N 
40,000 square feet. 

along with Gary Reside of the pre-remedial 
town of Nokomis for the purpose of visually 
. Vine and W. Front (Hedlund Mfg.) approximately 

A concern was raised after the pre-remedial unit conducted a well head survey 
after a public water supply well (No. 8) had shown tetrachlorethylene con
tamination. The well head survey include the now empty/abandoned Hedlund 
Manufacturing building as a potential source of contamination. 

The Hedlund Manufacturing facility manufactured water skis, snow skis, 
toboggans and american sleds. The exact manufacturing procedure(s) is 
unknown to the Agency at this time. Invoices that were found at the 
facility was for the shipment of painting varnishes, lacquers, hardners 
and OKA glues. 

During the 1-24-89 inspection, nineteen drums were found at the facility. 
Two drums were found inside the building and seventeen drums were found 
on the outside of the building. Another major concern for the facility 
was the unknown presence of underground storage tanks. At this time 
information is being gathered to determine if underground storage tanks 
exist at this facility. 

The building is for sale by Edward Real Estate in Hillsboro, telephone 
numbers are 217/532-2421 or 6421. On the above date this writer phoned 
Edward Real Estate and spoke with Mr. Elliott. And Mr. Elliott informed 
me that he was unaware of the conditions at the facility and that I should 
speak to the owners, the Fuller Bros, in Hillsboro, telephone number 217/ 
532-2422. After calling the number I spoke to a Mr. Willard Fuller (Junior) 
and he was also unaware of any drums left at the site as well as the locations 
of buried underground storage tanks. At this time a meeting was set up 
for Friday, January 27, 1989 at 2:00 p.m. at the facility. Mr. Fuller is 
supposed to bring a former employee of Hedlund to discuss some of the manu
facturing processes. 

KP:pss 

cc: Central Region 
Gary Reside 

(L 532-0570 

EPA-90 (Rev. 6/75-20M) 



PCeUTOUS^Y nSS373/U^77 
Illinois Environmental ProLecLion Agency I'.O. 13ox 19276, Spriiiuncld, IL 62794-9276 

/]amc 
I L L i n n i S GENEm\TOR I . D . NUMBER REQUEST FORM 7 ^ r \ 7 7 r \ TJl 1 ^ 

This form supersedes a l l previous ed i t i ons . E f fec t i ve May 1 , 1988 a l l r^dqi/ssts 
not submitted on th i s fonn w i l l be re jec ted . See reverse side f o r ins t ruT t ions 
fo r completing th i s form. 

This number i s being requested by U / L C ^ / t D f ^ ( - < - [ z / ^ 

of (Company) PHONE ^ / ? - ^ - 3 J - ; ^ V J ^ 

GENERATOR NAME / ^ ^ ^ ^ y ? ^ y3^<D3 

LOCATION (Not P.O. Box) V / A J E - ^ / ^ y ^ G A J T ^ 

CITY, STATE & ZIP CODE X > b ^ g > ^ / ^ , I 'C . ( 3 ^ G 7 . < r ' COUNTY / » t o u r < 5 g ) A < ^ ^ > 

FREQUENCY OF TRANSPORTATION (check one) 

2 3 1 " 0"̂ ^ ^ i " " ^ only 
2 = da i l y 

3 = weekly 
4 = bi-v/cckly 

5 
6 

monthly 
bi-monthly 

7 = qua r te r l y 
0 = semi-annual 

WASTE DESTINATION (TSD Fac i l i t y ) C C A ^ r o ^ C/7E2y^ y c y i L r c Q 

ADDRESS 3£=«= / / t ^<£>S/ / r y^u/=r 

CITY, STATE & ZIP CODE £ y i ^ ( h / ^ 3 . I ' L . ^ ^ J l < D I 

* Ind icate TSDF's I l l i n o i s Site Code Number ( i f Out-of -State) or Generic Permit 
Author izat ion Number (of I l l i n o i s TSD F a c i l i t y ) (MUST BE COMPLETED). 

AUTHORIZATION STATEMENT 

I authorize t h i s request fo r assignment of an I l l i n o i s generator number. This 
company has not previously shipped waste under the I l l i n o i s Manifest System. I f 
my waste is a RCRA hazardous wa.^te, I c e r t i f y t h i s company has a USEPA'-generator 
I.D. number. 

Signature of Generator: 

T i t l e : { f /UyrVeiK 

Return t h i s form t o : 

- ^ 
^ (Owner or Operator, 

Date: 7-07-- ^f 

I l l i n o i s Environmental Protect ion Agency 
Division of Land Po l lu t i on Control (//24) 
Permit Section 
22C0 Churchi l l Road 
P. 0. Box 19276 
Spr ing f ie ld , IL 62794-9276 

FOR AGENCY USE ONLY 

GENERATOR I.D. it I 3 > S D ^ 5 ' D 0 0 J 

R E C E I V E D 

EDpJUL 1 11989 
Regi 
IMES 
File 

H. 532-I'173 
LPC.22D (Rov. 3/00) 

NON-RESPONSIVE



ILLINOIS ENVIRONMENTAL PROTECTION AGENCY MEMORANDUM 

DATE 9^///?^^ REFERENCE NUMBER X 
TO: ^ ' iU, A^^Tt̂ î Cc 

FROM: ^ - ^ ^ 0 2 t t t 

SUBJECT: vf^ ^ ^ ^ C C C C C O O / ^ a 3 Z ^ ^ - > , . ^ C^-JZ,^ 

S ' . y ^ y ^ , . . , ^ ^ 3 / / f ^ - - ^ 

/̂ ^^-^^-^^7a>...̂  ,<^...,JLLU. J J -̂̂ -̂  y2jlf ^ -̂̂ y ^.^^,,_^^,_^0 £^.^ 

/V-^' i^-.r.^:,v^ ^ ^ < ^ < u ^ 3 r . f . ^ a . ^ cui/ ,>^^:_t^ . w . ^ j ^ 
/ ( ^ - ^ ^ s o - 3 ^ ^ y ^ , -'«<-'^ 

IL 532-0570 



H^*%7^7M^' * ^*'' ..5 i t , . 

H 



• « • 

• • • 
• • 

^692 

= 500' 

Ground Woftr A^om'for W«l/ Locations «*iJl 

N^komit Qaadi r a n k l e 



Site File No.: 

Illinois Environmental Protection Agency Field Boring Log Page _J of I 

County f ^ Q f r t l a ^ o r r g r V s Boring Nn V > ' X Monitor Well No Ca\0\ 

Site File Name Mft\<^SfW^\«s r O o r \ \ . V A J P . W ^ ( P 

Fed. ID. No 

Surface Elev. ^Completion Depth. 

Auger Depth 'SStO Rotary Depth 

Date: Start ^ ) f t l f t < ^ Finish ? J R / Q ^ 

Drill 

Elev 

ng Equipment C m C I S ,3^CQ^j \<rs )S'co'tt-Sg»«f>g^-)'^'^^P'**' 

Depth 
DESCRIPTION in feet 

SAMPLES 

« w = 

Personnel 

G - S .Voi\\AooV{ 
D - V ^ . ^ s < e 
H - ft. Co\ai\'t\T>o 
H - R . X r v o i n 

REMARKS 

I" ~ 2 ^ 

o'- 2,<{': Soi_\ ^ c W € ^ » V)\<\cVs 

S,O'-5,<H''. S&tnft. 

'5''* - (o.u': c Wt^Iiil ^ ^ rav^, so w.«. v̂ tWowuV^ 

'"̂ '•̂  -^'*'<>'• S ^ ,\i^V»\i ^^eWowiiV V>rn»dean 

IS.6'-»S.S'- ^ i ' * * . 

- \ 0 -

- 3 fU 

- 1 5 

- 2 0 ' — 

S w A Vj«\Vow;sV» >art\. j t i n t - Coo«s« ̂ TOvn«^ j< f̂t««lv4 

Gni. o-̂  ^ r \ n e 

5'CS 0 % 

(QcK 

<Qd( 

<eci(. 

- Soothe -(rQt«\\«3td 

NON-RESPONSIVE



Illinois Environmental Protection Agency Field Boring Log Page \ of JL 

Site File No.: County ^<^O^^^^Q^0^f\gf U Bnring Nn Q ' 3 Monitor Weil No. ^ ^ J . 

Site File Name K \ f tV OWN V-'̂  r^iorv'x V * ^ g \ \ * > ( o 

Fed. ID No . 

Surface Elev. ^Completion Depth. 

. Auger Depth ' ^ S Rotary Depth 

Date; Start a l \ ^ l f t < ^ Finish ^^VMl f tq 

Drilling Equipment C m £, ^S^y iV tV^ ^ 'A^Qyyuys^S 'coWt .V iw^M'* ' * *^ 

' • Depth 
Elev DESCRIPTION in feet 

SAMPLES 

i ! 2 

Zl 
Z J, 
x 7 

Personnel 

D - t S . Q c A i e 
H - Pk.Ce\a«k^<no 
H -1\.TTVIV»\ 

REMARKS 

>orT\» rr»6t;t\'\>\^ twice sand < ̂ ^ ^ V 

^e\\o\5\9\\ torn, matAiV\i\a ^ 
\ o ' - \^,^\^\ S a m ^ j *o»<r\<.t«o^V.\TTiei 

»^.l'-\M.o'". S Q n \ e j t , r a t e ^ e ^ A > < » ^ 

is'-lW.W'.* Sand,(,o\*.O^^VVsrowtxtoVs^f^VA 

coctcse sond ^"^^ ^ « e - T<veo). ̂ tdvf t \ 

- - 1 s'cs 

\ \ 
— 2 5« 

— 10 — 

- - i 5*CS 

— \S -

» — 
- S ifss 

- 2 5 -

^rcioeV and ^\ \^/c\au 

£nd 0* ^ r m ^ 

5'« 

-36 — 

k> ass 

tX^ 

(BA, 

llkk 

<y 

tJi 
<«*. 

coib 

06 

5' . (9.Vo< 5 \ 0 ^ 

<6c>( 

;> : S l « f ^ SatnC & 

coorser C^s^v 

d*. \.o.*b\o^ 

NON-RESPONSIVE



Illinois Environmental Protection Agency Field Boring Log Page _ ] of 

Site File No.: County n e > r \ t : a p p r > g > r u Boring ^ n B ' 2 - Monitor Well No G>\t>?> 

Site File Name K3OVNOVr>VS. r ^ O r \ ' \ L O ^ V \ * * l o Surface Elev. Completion Depth 

Fed. ID No . Auger Depth ^ J » Q Rotary Depth 

Date: Start ^ ) Q i 6 < \ Finish ' ^ I q / S ^ 

Drilling Equipment C t « \ E . - \ S w^•feV^ -^^Aj^ou^^cs ,Sc.. . \»o,^Vr,t '»>« 

Depth 
Elev. DESCRIPTION in feet 

SAMPLES 

f 

Personnel 

G - SVoKt tooH 
D - l^>(&Q%tc 
H - ^ . Co\bnt{nO 
H - T\.Trvo\-T\ 

REMARKS 

O - 2 , 4 ' I < ^ H 6 H SO'>V ̂ uer^ dorVs Varovor* 

•̂ •H - 5,r *. c\o^"n\J ^ oerv darVs ̂ rou ^rr^otOe^ 

5o'-(»i*l '*. Some 

UA'- lOA': SAt\d<^ ao*^Ti\^, oern (JorVs <^^^<sS 

^ and aAkVk\e,SQod •o^"^^a•^^s,c^^ou 

t m c e ^roofe\ j^Qfln 
20'1,-Col: 5afi^Co\-,os""), <^ro^sot»»ec^rooel 

- . ^ S'cs. 

- 5 ' 

— — 2 fcs 

— VO — 

- I S -

13 '̂*' 

— 20 — 

4 5cs 

I 5 

3l-^S*: Clajjtili j<^^\\owls\\ ^a?n. on ^**^ 
oo^»r ujKftn r^xnote^ 

£nd o^ bon* 
^ 

SCS 

• 3 5 -

! *» 

<BcW 

<&k 

itiA, 

<BtV 

NON-RESPONSIVE



Illinois Environmental Protection Agency Monitor Well Construction 

County: f*̂  tort^^oVrxg rvv 

Site File Name: K)r>kftnNC& m o m ' tOe t l** (a 

Site File No.: 

Boring No. l̂ -:i-
Monitor WellNc: C?\ol 

Prepared By: ^ « NJonHooA f 

Top of Protective Cover: 
(not including lid) 

Top of Casing:. 
(not including cap' 

^ lco.<*5 
Elevation MSL 

Screen 

Casing Stick-up: V t o S 
Ground Surface w w w w w w w w w w w 

Depth in feet 
below ground surface 

- 1^,0* 

- I^-Q' 

- 2 1 . 0 ' 

"So-W 

Ji5il 

Backfill (type and quantity) 

eVoxpt Si<>\ccc&QndCzbo&^s.N 

Casing Type and Sii*: J o W & o n - t v y ^ ^ "^OH ^t&(t \ \c i^ s>^«»\ ^ ^ " X . b . 

Screen Type and Size: J<aV^rt^Qr^ ^<^^>e. - ^oH ^ S^ Agc-^or^ ^ 9 " J b , o . o t vWV..\\ot s i ^P 

Casing Field Measurements: 

bottom of screen 'fti^ 

top of screen S.OH 

1st joint S. \3\H.qf t '^«vQ\ 

Total Length of Casing. 

Plug (type) 

Cap (type) 

'3>'1.0 

"AfW^ \.<\' 
Protective Cover (type and size) 5 XH Stggv v.ot'tn 

\ oc\c\na^ ( l o u e r 

^ A/*/ *̂> ***^f 

NON-RESPONSIVE



Illinois Environmental Protection Agency Monitor Weil Construction 

County: r ^ o r d - . ^ o ^ o r u Boring No.: R '*^ 

Site File Name: Mokatr^x^. ff̂ vm; t* La 

Site File No.: 

Monitor Well No.: (^to"?-

Prepared By: ^ . V/QftV\ee\< 

I not Including lidJ 

Top of Casing: ^ 100, CO 
,not including cap, Elevation MSL i \ 

\\\\\\\\\\\\V^ 

1^ 

Screen 

u Casing Stick-up: 2 » ^ ^ 
: SLGround Surface 

Depth in feet Backfill (type and quantity) 
below ground surface _. . . \ .v w ..*. J 

-lAil 

7 ^ 

.^^.3^ 

- ^ • o 

W»n\g>ni^ ^eUgt<> 

Casing Type and Sir* JoV^nSerN * ^ ^ ^ ^ ?>0'^ T>^\n\gs^ &tge\ ^ 2 . " l D 

Screen Type and Siie: ^ o V n & o n V.upe-'3oH ^c;';sgC-Urtr\ , l " l D j O.OV \ofcV sViit t>\%ft. 

Casing Field Measurements: 

bottom of screen ' Q ^ 

top of screen SiOU 

lat joint S.\t ' ' j^V,^.&7.^ 

ToUl Length of Casing 3 S < ^ ° 

Plug (type) 

Cap (type) 

^vqn'c->.^^^^ 
Protective Cover (type and •JT^^ S V 4 sVe^l t.jn'V^ 

\ Q C : V \ ^ ^ CQMer 

^ ^ • Z H » ^ * ' 

NON-RESPONSIVE

file:///ofcV


Illinois Environmental Protection Agency Monitor Well Construction 
1 

County: r'̂ Qt̂ V.AC>n>erv .̂ Boring No.: '^- 'L 

Site File Name: M o V o ^ r > \ S tySon'i V>J^\\ >X U Monitor Well No.: C>\0'"a^ 

» /<9/. f y 

Top of Protective Cover: 
<not including lid) 

Top of Casing:. 
I not including cap' „ . . _ 

Elevation MSL 

i 

Screen 

Casing Stick-up: I t O 
Ground Surface 

Depth in feet Backfill (type and quantity) 
below ground surface . . , . # *,.! 

>0eTt'CD>(\\\« ^ \ \ t \ . s C M<^Q,\\OT\Si \o.o' 

J2uSL 

•2^>^<p' 

TNCc\jjTti\ cou^n< 

.^1 
Casing Type and Si»« v ^ o W ^ f ^ n " t ^ y e . 30<A s-bciln\«>&S> ^^fig\ >)1."lT^ 

Screen Type and Size: v ) o V n S O t \ ^ ^ j g . ?.Qtt ^g>Sert.<Ot\ s ^ ' T t ^ , ft.nV inrW s.\t»-ts1-fce 

Casing Field Measurements: 

bottom of screen iQ4 

s.o^ top of screen 

Ist joint 5 . \ V ; M > S a ) 5 . 9 ^ ' 

3 ^ ^ 

ToUl Length of Casing. 

Plug (type) 

Cap (type) 

^'2•yo' 

Protective Cover (type and «i»»> f : ^ y M " s t g e \ UJ t iK 

VocVitna^ Cover 

^ ^ c f / d ^ s l 

NON-RESPONSIVE



REFERENCE NUMBER 
STATE OF ILLINOIS 

ENVIRONMENTAL PROTECTION AGENCY 

TELEPHONE CONVERSATION RECORD 

^ 

'-̂  COUNT^ 
L P C 

Mokom/S I 4 ^ l u u j i Ai3H 
^ 

Re 

DIVISION 
L i 3 S : o 3 ^ ^ < 2 ^ D l 

I. D. or FILE N0._ 

Conversation with: WclWX G. fu-^W 7p-7^K.it.oa^s> OLotfj^T)

(y ) I Called Party ( ) Party Called Me DATE 3 I t o l ? o TIME /o : 3 Q A 

C ) Complainant ( ) Violator ( ) Public Inquiry ( ) Partitioner 

What I Said: 
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